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A Text book for all Trainees and Apprentices under going 

training in various technical institutions and centres 

in the trades of Fitter, Turner, and other metal 

trades. Serves as a guide to technicians and 

others engaged in work shop processes 
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(WORK-SHOP ACCIDENTS AND SAFETY) 



1.1 tfcra53SY- ljte$$>eJ (Importance of safety) 







1.2 






1. ^-S^^s&aer 4 ^z^Xbfeo (Punctuality), 2. ^J 

(Regularity), 3. Q&\gs$x>-rr> cs5o^>fej (cleanliness), 4 
^c5&ofe3 (Alertness), 5. &><*&o& i^Scs5^er*sS 
(initiative), 6. s^csss otJcc&Seo ^cJ5booeSoi3 (obedience), 7. 
J5oeSo6j (co-operation), 8. <$ 

(desire to learn). 



1.3 a^tfr* ^t&tB 2^lX^e>o (General safety precautions) 



2. s^iT' SNb$-7r'dSoe& 
$6o*$s5ecttsfe. 3. 
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dfibeoifc-S 
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8 ">AS"<rs>X S"sS^a ^S3-S cSSboo^oSod&asSb. 9. 

* 

10. 
1L 
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1.4 KJoK^^* ^5^\exj - essj^woo (Short questions and answers) 




L What are the two chief causes of accidents? 



......... 



2. Oil-soaked tags should be placed in a ... 
:- [Closed box (afe-^Ko ^g)]. 

3. What are the four important *house keeping* rules? 

2?;- tfyfsfcsfcsTT' ST'^gsfeD 2. ^26^0^2?^ s8c*5bo 
3. 






4. Give two main personal factors for occurence of accidents? 
:- !. ?"^2?^ (Physical) 2. rfpsSg'gss (Mental) 

TEST QUESTIONS AND HINTS (Chapter - 1) 

1. What safety precautions should be observed while working 
on the shop floor? (April - 67) 

2. What are the general safety precautions you would take to 
avoid accidents while working in the fitting-section? (July - 66) 

3* In a work-shop which type of accidents a fitter is likely to 
meet and what precautions do you recommend so that he is always 
safe white working. (APP. March, 74) 
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(MARKING OUT TOOLS) 

j (Introduction) 
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(Job) 






(Marking) 
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(iii) 



(Rules and their Types) 
(linear units) 
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(Folding 



ro 



10 



CO 












(Steel Rule):- (Fig. 1) 
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Fig. I 

orkshop Rule):-sa 

1000 
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(iv) ^of tfn> (Hook Rule):- 
(Hook) 



2.3 



(Description):- 



200 



(Types):- 
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(Calipers) 







(Types aid Uses):- 

1* CS erojoi TTtiSefi 2 
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(Divider):- 



(Firm joint) 
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Calipers):- 



(iii) 
lipers):- 
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(Inside Ca- 
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(Jenny) ^gbssS^, 
(Henna ptoodite) 
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(Try-Square) 
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(Use) :- 
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(Care):- l 
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(Surface Plate) 
(Construction] :- 
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2.7 ^n'&oKD -f^ex) (Marking Table) 







750 

o __o 

2.8 30i5~oo - sr3 ^^^r^KsS^exj (Pancbes and their uses) 

(Descriptioa of Punch):- ^r*8j r .o?6 ^ 
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(Knurlin .) 
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(Types of Punches):- 



(dot- 



prach) 2. 



*5o-5" (centre punch) 3. (jil ^o^S" (prick punch). 
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. (Fig. 6) 
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(Scribing Block) 
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Fig. 
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(Specification) 
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(Taper) 
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sF (Roundness) 
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(V-Blocks) 

(Constructional Details):- 3 a 
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(ii) 
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(Round) 
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(Parallel Blocks) 
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2. What arc the other names of a Hermaphrodite Calipers? 

*:-*. 'SSjg^fr 55 ^, s.eff^T-gfcss^, s.-sr & a-owofcf ygf 

3. What is the marking tool used for testing flat-ness of work ? 






4. Match the following : 

1. Surface plate ( ) Scribing lines parallel to an edge. 

2. Jenny calipers ( ) Supporting round components. 

3. V-blocks ( ) Checking flatness; 

4. Divider ( ) Setting surfaces parallel to making 

off table. 

5* Spirit level ( ) Scribing circles, marking lengths. 

- ITTf ^eT 1 3S-?r 2-3-1-5-4 ^ : 3c*Sa35e>d&o&. 

* *- TO 

5. What is tested with the try square ? 

o-cfcx> &&*?i$w dSbo^s ^& W^TP Squareness 

Try Square >S>Sr*aosSz^<&. 

6. ..... is the marking tool used for testing parallelism? 
#:- ^>?Si>^5 (Marking block). 

7. Angle plate is used for ............ the work. 

K;- T?*tf;fc> !)^o3te>3o (Supporting). 

8. The angle of *V of V-block is .. ...... _ degrees. 

#> 90 degrees. 

9. Parallel blocks are made of .... ------- metal. 

*:- ^ (Steel) ^^ Ij^-^g SD^T (Grey Cast Iron). 

. The punch point with 90 degrees angle is called ............ punch* 

(Centre punch). 

divider is specified? 



TEST QUESTIONS A3SD HINTS (Chapter - 2) 
* Write short notes on any three of the following : 
(a) Marking plate, (b) Tool makers buttons; (c) V-block. 
(d) Spirit level ( APP ^ Oct. 1976) 

Hurt:- Tool makm buttons:- 

001 Qc 



oo . 13 

2, Differentiate between centre punch and dot punch? 

(AFP - April, 79) 

3, Differentiate between prick punch and centre punch ? 

(AFP - Oct. 80) 

4, Why are surface plates manufactured from Cast-Iron ? 

(APP-Oct.73) 

Hintt 



O 

. " 



5. (a) What is a try-square? What purpose the try-square is used? 
(b) How do you check the accuracy of a try-square? 
Hint :- z>$ s&-slss 






CO 



6. Explain construction and uses of a Jenny Calipers with a 
sketch? (July, 71) 

7. Draw the sketch showing the method of placing a Surface 
gauge on marking plate? What are its advantages over a Scriber 
and a Scale? 

8. How do you test the flatness of a work piece on a Surface plate? 

Hint I- tfsktfo 



_ . 



9. What is the use of a trammel? (Jan., 65) 

Hint :- \r~2or 
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2.14 SS^oo "S^w (Spirit Level) 



co * ro 





2.15 tfoX'^ SW\ex) - 235ra>3e>D (Short questions and answers) 
1. What is the chief use of a hook rule ? 



3. &* e^ o 

(MARKING OUT OPERATIONS) 



3,1 s&-SiL_o;fc - )5" (Marking media) 






63 

(Marking Media) & ar- 



3.2 




1. SegSfc (Chalk-water):- 8 t&>r fed5^ 1 1 

* O tn ^ ' m 

50 



2. ws^^ass (Dry-chalk);- s?a 

o 



3. Jbwotfc J^j (jrnS&e^D (Blue Vitrol Solution) :- a 

& ^ 




4. a^ear - a^s (Spirit warnish):- 

(Shellac) *fc ^aaoifitorrtp -^"^5" ^cses dB&odi&a. sja 



co o IT" 



s68dbbo 



3.3 



1 ^ 



ftos (Cracks), 






w sntfR) 



81 o 
. 2 



(1) 
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e> ;&>);& 
. 5 






sfc- 8 o;<b 



, (2) "38 



(4) 
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3.4 

(Important Marking Techniques) 

/ 

I- feefe^ef 55b5cSSJ ^ i-)^^ ***> SD$s5co(Method of using 

c*j * 

steel rule and a scriber):- !>->o 26^00 eo-cSo 









(Procedure of Punching):- 




III. 






(Marking 



from the datum surface of the part):- 

8 



eo 



u 
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IV. ^S&I^C^C^L- 2ox5b 

(Procedure of 

marking parallel lines supporting the edge 



"*$.e>3 
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so 
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- ^5*^5 

~~- 




Fig. 2 
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VI. s$sb> & toff" \ Jb "8 

** d, a 

(Marking lines by turn over method): 

90 
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VII. 




king out a tangeat line to a curved line): 
^joer 1 4a?>tr^a|^5Sb^ xfc-<&j&$a. L-M 

P tM&Qo&rf GH 



(Mar 
I5s$ 



A 5 B 
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o JT 
E, F 



. E,F 



EF ^o P 
GH 



GH 
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(Marking a Sector by angular distribution method) :- 



360 




Fig. 18 
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3 L7321 
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0.6840 


4 I 1.4142 


10 


0.6180 


5 1 1.1756 


11 


0.5635 


6 j 1,0000 


12 


0.5176 


7 j 0.8678 


13 


0.4786 


8 j OJ654 


14 


0.4450 



;- 10 
0.7654 X 10=7.654 

3.5 T'oS)"^^r5'-^3eS" (Combicatioa set) 
(description):- 
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8LADE ClAMP 
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SCRIBER 
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2 



3 - 



(Protractor head) &8c&> 4. 



4 



1. ^0^6" "2r-j (Centre Head):- 
(Arms) C 



9o 



e? 



-. I 




20SS 
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Fig. 20 
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90 






2. 



(Square Head):- 






S 1 9o 



eo 



LINE OF 
MEASUREMENT, 







d&oo^^b 
* 






u_j q 
O "*~ 



2r5" (Protractor Head):-^ 

^bo& I80co 



(Turret) 



cr- 
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Fig. 22 



(Blade):- 



(graduations) & 









(Rectangular Slot) 
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using combination 



(Care while 
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(Short questions and answers) 



1. How do you test the roundness of a round bar? 
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en 
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What is the maximum angle measurement that can be taken 
with the protractor head of a combination set? 



3, It is required to drill 5 holes on a pitch circle of 200 m.m. 
radius at equal distance. What is the Chordal length? 



(1)^* 



4. Why marking blue is put on the surface plate and not on the 
job surface ? 



sr'sf & estfc?6:gr>&3 

^ CO 

Sd " 



5. Give a list of tools that are required for marking? 

a-- L ls'35-" 2 ^re>sSb*o^ 3 

^ 5 gj 

ir>;&S3 7. s$y8 oP^lT 5 ^ 8 tfSxtfo^taa 9. 

~ 

10. V 

11 "S&Tr-JsSff s5b8d5 12 



TEST QUESTIONS AND HINTS (Chapter - 3) 

1. Describe how would you mark accurately (a) The centre of a 

flange (b) the centre of a round shaft 1/2 inch long (c) pentagon 

on a given rod? Mention the list of tools and instruments needed 

for marking. (APP - Oct. 1980) 

Hint:- a) 'S^-s-SsSo &&r^o-a ibo&jss ^^/TsSsSBsSb. b) 



C) 

' 





% 

2. Suggest a tool for finding the centre of a round bar and state 
how it is done? (July* 75) 

3. What is the difference between a square head and a centre 
head ? (APP-Oct.77) 

4* Write down the uses of various attachments of a combina- 
tion set ? (July, 72) 

5. How do you proceed to mark out a hexagon on a round block 
of 1 inch dia ? (July, 66) 

Hint :- Tr*orlsl5" ^ge**?* 1^*1^1 ^ 

e> r*a3&> H>d5~s 1ol&&tf>o-cr s^sStw 3 s 



4.1 



1. X 03 - F O 

J* CM ^^^ 

(VICES AND CLAMPS) 

53 "c3x3f,_ S?e3Ji (Definition) 

3 " a/ 

(Jaws) 









! (holding tools) 

4,2 -3 5" - SS'&uoo (Types of Vices) 



3 Sf 



3. -W S F m 4 

< a__ 

5" 7. S" 3 ff 8. -in 

w 



5" o. 
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(description) 
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. 23sS 
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rfboS 200 OcJir.o 
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Fig. 23 
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-.-a 5"ex> (Bench Vices) 





(Constructional details):- 

i. ^tfS5"-2r *T 2 



sfc^ 



(Swivel 



4 



23 
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-&r "3o-~15 ST (Parallel Jaw Bench Vice):- 24s5 



SQUAftETMW 
SfiMDt 




tARGE NUT DOVETAJUD TO.iOOT 



* 

CO 



(body);- 

(Jaw) 

-' (Movable Jaw):- 
(Spindle) rG^dSb^sS 

(Fixed Jaw):- 

20 

^o<5"(Square threaded spindle): 






8 



^003 



(Box nut or Large nut) :- 



(Handle):- 



I 



(Jaw-plates):- 

r / 






(Washer):- 






24 



(Cotter pin):- 3* 






pn 



a5js^(Specification of Bench Vice):- 



^. ar-.'lfts 50 



o 



200 S)a SXi* 



2 



"S S" (Swivel vice):- 



. a," 






3) r*8l)2f^5"(Quick release vice):- &Dd&oz& 



-3 2fo 



4) 
nation 



sr (Combi- 



jteca&sfe. fiat 



4.S 2. 5" 35 5" (Pipe ce) 

- - 













^ (Rg . 



w 

4.6 



S~(Machine vies) 



JS' "fafi 







C^ol&SS. 263 
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Fig* * 
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4.7 



-3 5- (Tool Maker's Vice) 




o 



Fig. 27 fc^ 



4.8 



"3 S" (Hand Vice) 



i 
r-o5S 



CO 






4,9 



13 5"e (Pin Vices) 




Fig. 28 




26 

4.10 
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(Clamps) 



Sto^e-si tfe>er* 







73 



(Auxiliary Vice Cla- 



mps) 

5350 

3 



Fig- 30 C-T-*o 



31cS * 

Clamp) 



(Parallel 



CO 



5 






U- 



CO 




Fig. 31 



4.11 










100 



dteoiStied9b>i6. 8,1 



. 
30 sS 




35" 



27 



^ SS& (Serrations) 
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(Care and maiatainaace of Vices):- 



2. 



3. "g^ 



4 "3 




. 5. 









4.12 KJ 




Q uest i ns an( i Answers) 



1. How a Fitter's vice is better than a black smith's Vice? 






"Soo 







tf l 



2. What is the main reason for providing square or Acme threads 
on the vice spindle ? 



3. What is the material used for box nut of a Vice? 

&*&*'* 3 S'c^Kft) 



28 

4. Fill up the blanks in the following lines. 

(a) Jaw plates of a bench vice are made of ......... metal* 

(;- assort" ScstoStf & co-Hardened steel) 

V 63 CJ 

(b) Bench vice is fastened at the ......... of a work bench. 

[:- ^ (Edge)] 

(c) ......... vice is suitable for heavy duty works. 

33:- ('Sfi'g.S-Leg vice) 

5. What is the function of a quick release lever in a quick 
release vice ? 



TEST QUESTIONS AND HINTS (Chapter - 4) 

1. At what height a bench vice is to be fitted? (July, 11) 

2. Name the types of vices and state briefly their uses? 

(APP-Mar. 74) 

3. What are the uses of Vice Clamps? (Oct. 59) 

4. In a defective fitter's vice it is observed that the movable jaw 
of the vice does not move when the handle is turned. State the 
possible causes of the defect and how you will set it right? 

(APP - Mar, 74) 

Hint:- -$*$ s^<bso 1. *PSS;ySg e8ft rro 

2. S^oaffSbS" ^as^feo 3. g>^o55"er* 3o<&cJ5boo<>k> 

5. Name the different parts of a fitter's bench vice,What materials 
are used for making these parts? (July, 72) 

6. Explain the advantages of a universal vice? (July, 80) 
Hint:- 



1. sSffj^ ^o*b *f 

2. E'er* ii^ea^^. ^ ^^ "^ ^ s5bac$&0 
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5- $0 j| . d^S5030 (HAMMER AND ITS TYPES) 

5.1 "tr>*$b& ess$#o'$$ (Purpose of a hammer) 






- sfc-Sj^ofi" <&OctfSo6 5 



(Striking tool) 



5,2 

l. I.S" (Peen) 2. ^^ (Eye) 
(Wedge) 4. s^5" (Poll) 5. 
7. iar 8. 1)5 (Handle) 




3 



32sS 




Sb&sJr'Ciig 250-325 



sS^So 3Sx>o&>&. 



O 



63 



0.11033 . 



045 



0.9l 



5,3 



KS'sSbow (Types of hammers) 






-TP 



>. wa 1. fig" 3ytfsfcsb3 2. 



f) 



1. irirS" "L^^o" (Ball 

CJ 

peen hammer) 2. *a^oM^" I)IT "trs^r (Straight peen hammer) 
3, r'isfesr "S^sSbo" (cross peen hammer) 



2 



4 



(Uses of hammers) 



CO 



32sS 



"tr>5b<~:_ 



i- 34 



PLASTIC SOFT 



Fig. 35 

. 35.5 



gcr>Sb 



(Sledge hammer): _36;6 



. <5to!f 



I 




. 
(Claw-hammer):- qa s *c**fc. 



*, feir 



(Hide hammer):- & 



37-5 




ir&rg 



Fig. 37 



1 



- b* s&> ex> 31 

_J9 

S.5 "tr'SSbS" ^^T^c^ker 6 sSwsobtf tfr*tftfex> (Hints) 




2 



3. "Srsfc5" Sef* ie>S&(wedge piece) SdS&aS cR5a>os$e>cJ$&. 4. 

5 






6. . 



7 

Co 

8. 




. 9 



5.6 oK^* SSX e.x> - a5Ta>3ex> (Short Questions and Answers) 




1. Why there is a taper in the Eye of hammer? 



2. Name the portion between the eye and face of the hammer? 
:- Poll & Head o&e&. 

3. What happens if the handle is not square with the head? 

23;- tfeofctf r";$ ^S* eSbS&^-S^to " 

4. What is meant by choking? 

;- 1r*s5b5"lJ' < 5"So ^Keaiv* "Ir-oa^"^ ^^oS^rfb&osSb choking 

5. How hammers are designated? 

;- 1^^6"^> 1. ^e6 2. oOS$ 3. 

6. What is the advantage of round end of a ball peen hammer? 



TEST QUESTIONS AND HINTS (Chapter - 5) 

1. What are Soft Hammers and for what special purpose are 
they used? (April, 64) 

2. Name different types of hammers and their brief usage ? 

3. What is meant by peening and swaging? (April, 64) 
Hint:- t 






6.1 



(HACK-SAW AND ITS USES) 

(Purpose of Hack-saw) 






e$? 768 



6.2 




(Constructional Details) 

(Hand Hack-saw) r* 




Fig. 38 



NUT 



l. (j|i5fc> (Frame) 2. 



(Handle) 3. 5" (Blade) 



STrjra55bo(Construction of Hack-Saw 




- (Fixed) 



Fig. 39 



(Adjustable frames) 



. (sS.rfo.S8) 1)43,0 









6.3 "^r- 






(Types and Uses) 



&TDr^wsfc>j&o43 



tffsfcoo 



[5] 



esos$;fcD - 



V. 



(Deep cutting Saw) <s> 

(Pad-Saw):- 



co 



VI* 



(Junior-Saw):- 6 



33 







VIL 



(Sheet-Saw) :- 






VIII. 



6.4 





CO 



\ 

back) 



:- l. ffs$*5; (All hard) 

C\ ' 









r (Soft 

> 



f> 



34 



All hard 



CO 



j 

u 
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C3 



Soft back 












3. 



(Pitch length) wsb 



CO 



I.S.L 



250-300 S)o. 



23 



0.63 




co 



ion of Hack-Saw teeth): 

^S& (wedge) lesfca 

v 



(P=1.8 



gj 

. 2. 



(P=1.00 



(P=0,8 




Fig. 42 gf&sSeSosScg) 



s5b8cJ5bo 



a^ seooA OOT*OA) u) C)&J c5^r*oJ\S"- CJ 1 

* 9 y c 

; d ) 



O C3 



ro 



setting):- 



v 

ddf ^D^3o^ (Hack - Saw teeth 









. qorfb 1. tfafo 2. ^^o 3 

vJ C*^ 

4. 










35 



^f o^(Staggered setting) 
&$o/7 (Wavy Setting) wo&cS. &s>a "35"f>sr I ?<> 

CJ & > 



&& T&aS 






6.5 "i^r- 







(Techniques) 




II. 



sS6"j r- liIS > 






III. 






IV. 






30-60 






V. Ir-r-^ sS 

. 



44SS 




CO 



VI. 



i rS c*5bo;S3$)D 



ro 



O 



6) 









VII. SMJoJT 



r*cboJ5^)ifo 



VIII. 
(Brass) S$o3 "So 



F (Bronze) sSb8c*5M 



T E'%?C 



55600^7^ 



IX. 



X. 






XL 



XI 



ir* ? 

V- ~a 



po 



n 
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XIII. * 




(Precau- 

\ 
lions):- 1. -s 



*~Sfi$o*bo*b 3 

4 . 



. 5. 



6.6 K^^ ^^ex> - 23sp>awex> (Short Questions and Answers) 
Is What is the material used for hack saw blades ? 



3. Give two advantages of pistol grip handle for hack Saw? 
:-a) isar*oisz>atf ^^ ^^^^ & &*. b) '*?* So^. 

4. Give three reasons for quickly becoming dull of a Saw teeth? 

:- 1. **>ia **,$& sneafc) 2 
3 





5. What are the main reasons for breakage of hack Saw blades? 

:- i. sea* 3* ja^r^ ^ojars^^b 2. ^si &, 




3. "" " 



. 

6. What is meant by ripping in hack Sawing? How it is avoided? 

:- fe*3 T&so r*:tt^ 2S^ r*ca& 



_ 

TEST QUESTIONS AND HINTS (Chapter - 6) 
their u ^ ethedifferent ^s of Sawa used by a fitter and explain 



3. What is meant by setting of hack Saw teeth? (APP-Mar 73) 

4. Why are the teeth of a Saw blade staggered? (APP-Mar7l 

a Wade to 



6. Give specifications of a hack Saw blade you would 
a mud steel pipe? Give reasons for your selection? 






7.1 



(CHISELS AND CHIPPING) 

(Purpose of Chisels) 










1L> 






S'eaib 



"CO 



(Cold) 

q 

(Cold Chisels) 
7.2 



co 




(Constructional details) 



(Rectangular) ^8cs5bo 




(Hexagonal) 















45sS 



SX 



7.3 
I. 



CO 



(Flat-Chisel):- 






100 ^bo<S 400 
b^). Sjfc 



(Chisels - Types and Uses) 

46sS 

. LS.L "^6 
16 sSbo<S 32 






o 



II. 

Chisel) 




(Cross cut Chisel).- &s> 1s 

. 46SS 

100-400 



(Cape 




4-12 



38 









~5bo<i" 
point Chisel):- &s> n>owo' 

46o5 tfksW^eT''* xir&rftooAb 

\ / ft 

6 ?Sbo^ 16 So.ST'.ty s5b^gcS5boo<S 



(Dimooi (^) 




Ft AT 



100-400 Oo. (S) 







IV. W*o - S^S" )"gef (Round Nose 
Chisel);*-&s>r B -ssr-S -d"^(Cow-mouth Chisel) 

46sS 
2-6 



100400 







Fig. 46 



(Side cut Chisel):- &5ags 

^^ 



46sS 



IV. 




(Half round Chisel):- qa> 



150-250 



7,4 



S'iSo/T c34roAf\ (Cutting Angles of Chisels) 



4osS 
(wedge) 



LSI. 



4 



CJ 



- 2. 



c3$b-oft& (Chisel Angles) 






70 
70 
60 
45 



g 

63 * 

"60 
60 
60 
45 



45 
450 
60 
45 



35 
35 

60 
45 



7.5 -Oft^o^" (Chipping) 

I. 




(Techniques) 






II. 



47sS 



en 







III. 



Fig- 47 



63 



=^080^" 
/T ^c 
IV. "S 






45 



oi|e)o 



15 



0.5 SJo. 



V 



o 
s5b5 



48 sS 



tr 



Hammer 
head path 

Position 
of t eft nano 



VI. 



CO 




*U ._ --- --jy " ur~ '-' 2^1. -- ca 

VII. 



VIII. aig'sfc "Sr JtfSo TGoS^CS 25 So.acr*. \Jotf ^ 

IX. stools s5rfe> 



7.6 



. 3. 



^ . 4. 

5. Q&^oS" ^cS5bo^ 
. 6. Olr^ofi' tpsSbS" "sroS^" sS^eoTP^ <65\)rfa7r' (*5boo^iTeSb 

7 
8. 



7.7, So?O^ ^ TO - ^^^^ ( Short Questions and Answers) 




L What are the main parts of a Chisel? 

2 -^or 3 



i The cutting Edge of a cross cut chisel is the widest - why? 



eo-ifc 

Co 



3. The weight of a chiselling hammer should be approximately 

that of a Chisel. > Twice (^o^) so&$). 

4. Why the cutting Edge of a flat Chisel is slightly curved? 

23- 



TEST QUESTIONS AND HINTS (Chapter - 7) 

1. What safety precautions would you observe while chipping? 

2. Differenciate between a chisel and a drift? (Oct. 65) 

3. What do you understand by ; mush roomed head 3 of a chisel? 
Why it is undesirable? (July, 72) 

4. What are the common shapes of cold chisels used by a fitter? 
Draw sketches of any two of them? (APP-Sep. 1972) 





R. 

v . 

( FILES - TYPES - AND USES ) 

8.1 es-cr> s5 OS'S (Purpose of Files) 






(Files) 






001 



0,05 

8.2! e5S6Tr>ooo 



* - 



(Description of a file and parts) 



63 




Fig. 49 



ir-eoip 



wox5bsSoi3 



(0) 



"toff (Tang) 
(Edge of a file) 



(Heel) (S) 2rK (File face) (&) 

(Point) 49sS tSfeo^weT 4 

)tf^^oex> ^0<3Sj^dSto (Specification of file) ' 
asS8o-rfbiDS 1. f>^br*^ ^-^ttsSbD (Cross section) 2. 

_ * (Z 

(length) 3. \J?5" ^bQdtSoo 4. dsaoatf S'iT exfc Os5C5^co2oQSe)cJ5boSfe. 



8.3 



300 



8.4 



5. 



V 



(Classification of files) 



3. 



1. 







100 



150, 200 f 250, 300, 350, 400 ? 450 

250 



42 









250 



2. 



according to cut of teeth):- 3) Softer 



of files 



3ff (a) 






93 (cut of file) 







co 



70-80 



ro 




nn 



'*... , M 



Fig. 50 ^SawS' 




(D) 

* ' 

45-60 







CS 



70-8a 



CO 



cut Files):- 



3. 



i. |pf 2ff (Flat File) 
(Square File) 4, ^ 
(Triangular File) 6. 



2. t-oj 



(Haad File) 3. 
(Half round File) 5. 
(Round File) 
(common class) 




(Pillar) 2. "25 ^| (Knife-Edge) 3, -s-^ar (Cotter) 4. 
(Needle) 5. SgS -iitoS" (Swiss Pattern) 6. g-g>o^5" (Die-Sinker) 
7, -jpgs- ^co^ (Rat tail)' 8. ^r ^| (Feather Edge) 9. ^-^0^" 
(Warding) 10, T-O^ (Cant) 11. ^^^ (Croachet) 12. ao^ (Mill) 



43 



13. 

16, 



8.5 



(Cross cut) H. 







(Barrette) 15. ff (Steel) 



co 




(Grade of File) 



(Pitch) wo 



O 



gj 



(Smooth) TP 



SftSS 



- 3. 



I. S. I. 






1 



co . co 

100 150 200 250 3QO 350 400 450 



1. 

2. 

4. 

4V 


6. 



(Rough) 
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qg)SSC 
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^sc 

5.3 


S^c5S7 
"4.8 


3e>o; 
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& (Bastard) 
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o<r Sd5" (Secondcut) 21 
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>^S (Smooth) 
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" 19 
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35 


33 
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28 
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49 


45 


40 
















008 



2, 



Q evv 

(Rough cut File):-sia 
ffl ^^" (Chipping) 

0.15 Sio^.e) eS^ 
1)6* (Bastard File):- 



3. 



^5" (Second cut File):- 



4 



(Smooth File):- 3ao,023bo5o,o8 



(Super smooth File):-s|a 
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1. 









2. 



(A) 



(B) 



(C) 

(D) 

(E) 



(F) 



(Dead Smooth file):- ^ 0.025 &o& 0.05 



>oS5fcosfc 






d" (Flat file);- 51sS *fe*x>(A)*Sg *^, 



- 5iss 



(B) 

\ / 




FIAT 




MLUU 




tf ff 




3. 



51 

(Flat file) 
(Safe edge file) 




V 



45 




(key-ways) 



(Slots) 

4. 

51s$ && (E) 



? 

" 



C3S 






5. 




. eta 



eT:- 5ls ss 

sSe6>Trd8bDo& 
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6, 



5isS 



ci.o5b 
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8.7 



(Fillet) 









(Special files-Uses) 



100 



1. Sf 



co 



> ef (Pillar file):- 






2. 



} 



3. 



ef (Cotter File):- 




fe> 



FJ 



46 






4. fciSef ~5 ef\ (Needle Files):- 30 &>&_$> 

n i i o* " 

100 - % 



c*> 



. 53 



a 






f- 



;f 



d) 



5. 






^ 



6. - 



100 







63 



eo a) 



b) ^off c) 
"- 




(Swiss Pattern Files):- 










50 AO& 60 



200 



(Die-Sinker's Files):- stoats, 






47 



(dies) 



So 



ej 



*>c 




7. 



"^oooef 



(Rat tail file):- 



(Key-holes) 



' 8. 



(Pin-holes) ^ 

edge me): 




<S> 







Fig. 55 
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_a 



'tf* sSS 



^r-oe 



9. oj8 o/^ "?> ef (Warding File):- 

Q 



100 



10. ST'cotf' T> d" (Cant File);- 

^ Q_ 



\jr-S 



55sS 



11. 




ef(Croachet File):- 



r .55sS 









fib8d&o 



(Fillets)^ 



12. 



( Mil1 File):- 
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13. 



ef (Cross cut 



>55s$ 



Co 




ef (Barrette File): 

fefifi" 



55S 

5V 



15. fctf" 



(Steel Files):- 



"aft 



16, 



- 



03 



) $bx(Die-Siaker's Riffler's files):- 



Shape), 



(Convex S 




Fig- 56 
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eotfmo 



Q fvi 






(pval)-T-$ 



ft) o5 Si CQ 
A* 
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8.8 






49 




(Filing Techniques) 



?<s6,Oo-tfs$e>cJ$b3;6. (Important Rules in Filing) 



8 SDoS 



6. 



a&33j-fto.tfc6e>c&s5b 






CO 




Fig. 57 
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$e>35co;fc 
200 - 300 Oo. 



250 



500 So. > e 



CO 



"3 



50 . 



75e> 




50-60 











CO 
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3526^2^ 




(convexity) 

s (Friction) 



SfV "Sofeow^b 



90 e>y* daboo^aS'Stf). tf^^^SsSff ^osbw&rf ^^^) . (Furrule) 









:- |J^ J 

Jg) 



CO 






Co 






8.9 ^380^ 



(Methods of filing) 






1. 



(Draw filing) 




3 



o /T : - 



(Straight filing) 2 
( Cross filin ) 



90 



53 



S'So 90 



ij- 



2. 



90 e> 




" i 2P?<>o<>&o6 



Fig. 58 



3. 



(Diagonal) 




Fig. 59 



60^ 




Fig. 60. 
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8.10 



of Files) 






(Pinning) 



"So 




Fig. 61 s5 5- (OS 



61oS 
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(D) 

>. 7 



(Tool Kit)ej^ 
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^O * ^ 

dh. 

(A) ssoooef 









i s 

O f> "w 

s3oS> ^r^>^x5br"^ ^T* J 

8.11 ^So^er* IjKSoi^^^^K^Safety precautions in filing) 






O 

4. 



)5" S> 

^j . 

8.12 tfo?OoS- 6^S\ ex> - ssr2joex> (Short questions and answers) 



1. The two fold actioa of filing process cofcsists.*- ....... and ......... 

^'.-Cutting the metal and Scraping ("Sokco^&, ^bssb^)scss^b) 

2. How files are classified according to grades in I.S.I. standards? 

> 1. 85 2, ^T1^ 3. ^^oj^^" 4,. &r<kS 5,' 
6. &cn>o$5" J5cr^g ^ 

3. What is the difference between Pillar file and a Mill file? 






ro 



,8" 



4. How do you classify a file ? 

22- 1. eTr-tfS&^ 2. sfr^&D 3. 



4. l^^^b^^ KTex>^> ^KI$De7P ^^^ a^o-tfri^sfc* 

5. What are the factors to be considered in selecting a file? 




3. ^" s KT x 150 



54 



6. What are the effects of Pinning 1 

:. && s$&i>- ^8cbo tf3N5"a :j*fi" (channel) 



* What happens if a double cut file is used on a soft metal? 

(clog) 



8. What are the main reasons for convexity in files ? 

2 



3. 






9. How to remove Alluminium Pinning in a file? 

#;- ^S 




. 



10. What do you understand by the ? cut' of a file? 



TEST QUESTIONS AND HINTS (Chapter - 8) 

1. Indicate the actual uses of the following files? 1. Safe Edge 

file* 2. Second cut file. 3. double cut file. 4. rasp file 5. rat-tail 

file. 6. Knife-edge file, (Jan., 65) 

2; How do you clean a file? (APP - Sep. 68) 

3. What is meant by the term 'Safe Edge' in a file? (Jan., 59) 

4. Name a few shapes of files and explain their uses? 

(APP - March, 73) 

5. How does the depth and pitch of cut effect the quality of a 
file ? (APP - Sep. 68) 

6. Draw a neat sketch of a file and indicate the different parts? 

(APP - Sep. 70) 

7. In general practice what grades and shapes of files are used? 
Describe the use of knife file? (July, 78) 

8. How do you classify a file? Why are teeth cut at an angle? 
What do you understand by the convexity of files? (July, 70) 

9; What is meant by 'Pinning' while filing? How will you 
avoid this? (July, 77) 

10. Differentiate between double-cut and Second cut files? 

(July, 70) 






9.1 



CO 



( DRILLING TOOLS - MACHINES ) 

(Drilling and its purpose) 



) 



9:2 




^8^25 sSwex (Drilling tools) 
(DrUls) 



i. 



6. 



I- 






l&ef - 




3. ^^o" &^ 4. 

bff&eo ^So^sS-7v 

(Fiat Drill and construction):*- 



(Spade) 

62*$ 



CO 



(1) s5g ^.^ _ 
v / o curmcafQ 

(cutting 



iff 



edges) 







Fig 



3-8 



e) 



2. 



. 3 



II. 3o5 






SS'sSweo (Twist drill and types):- 



isoi" 




x 



(Parallel Shank Twist drills):- 



(Flutes) 



06 



^# 






(2) 






Drill):- 



(Core Drill):- 



^ 



Fig. 64 ^5- 




(land) 



(Oil tube drill):^ 8 655$ 



oit twst .oitL 

F|g . 



(Taper Sbank Twist Drill) 

(Helical) 

*boo**. 

100 




3 



[8] 
9.3 
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(Twist drill and its parts) 



663 &>* a, b, C, d, e v 



n.W 



2. 



(Point):- 



(Land):- 



T( Margin) 



3. 



4. -W (Neck):- 



6. 

8 



(Body):-^r 



(Chamfer):- 

i\5 (Body clearance Surface):- 




(Recess) 



CO 






8 



(Flute):- 




T (Tang):- 



(d) 
Fig. 66 



(e) 



10. 

11. 



(Flute Surface):- 



(Web) 

&JOR) 






12 



(Chisel or Web edge):- 



13. lH5T (Heel):- 



58 

14. |*or (Flank): 

15. "^S" (Face):- 

(curved surface) & "^5" wctfbso. "^tos -osjj grf>5i& er 



16. DS (Lip):-&DD SSoJT ci (cutting edge) ef>33- 



83 

120-135e) 



(iii) ad" ^oooo^T c55rro/\ef (Drill Point angle):- 

116 -ll8Go 

(iv) 5" itfifS^ cJ&noAef (Lip clearance angle):- 

x ' oc H 

90 



9.& aef Sa^^^b e5^^-*5Sx)ex> (Materials) 



9.6 aef :^ex> (Drill Sizes) 



(i) 

(a) ^ooe6 a 1 ^ (Number Drills):- loS ^o2>os ssbo& 80sS 




9.4 ^3r^ aX ^rB5^Dex) (Angles of Twist Drill) 

eoeo / 

(i) O'Sd" ^SS^^sSw (Chisel edge angle):- 66sS &&> (e) s$e5 





(ii) "Sr^Of^ cJ^oAd" (Helix angle):- Ss>s> ^r csSr-ofc^" (Rake 

angle) 5?>5or2l oCi>e6. \&& (^^b^D s5o^) 08^^ ^PiT Wox5;> 

30-45) 






12 ex cS5boodo^>. 66 o5 sSej^ (d) 



IsS So>tf> a^ff srgtfrfaa 0.228 Wott ooofi ao^?) ^eSaTp^ 80sS 
0135 



(b) -Btoar ia^ (Letter Drills):- A w^> wltf^ -^25^ Z 
A, B C, D ? ^ooSSes^ ^^* I3eos52>dfo^. A ^^* gar 0.234 

z ^aff sj* 0.413 wotioo c*5booa 






001 
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(c) 



(Fractional Drills);- 



(ii) 







(H) 



0.2 ?5bo< 100 
(S) 



^ ( N ), 






1000 



S 






, "10.00-I.S.599- CS-S-80" 
I.S.599 r*5"s$o5ae6sr>, CS 

80 i 
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c55oo I tSslwex) (Drilling Machines) 

V 






(i) trofiT * 

"Bodfo 



(i) 

v / 



2. 



ro 









oe 




(Hand Drilling 



Machine):- 



aw 






(works) 



2. 
chine): 



/ 



(Breast Drilling Ma 



1r*o5" 



(Breast) 



Q 



(ii) 



i I 
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8. Tr*aff 




3 



Cachet Drilling Machine):- & 
a<)5- (Post and Rachet Drill) 
(Rachet drill brace) 



&. 68sS s 
(Post), 



s$S~5$e3 



<^!Do/S" 



(Bench Drilling Machine):- 



(Sensitive 



bench drilling Machine) 



8 S)-'Seo 

es 



10. 

12. toO^T er-o 



(Portable 



Electric Drill):- sja 18 



. &S>d8oo25:) 
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(Pnewmatic power)S^ 



gs> 



3. 



tfT 




CO 



(ii) 



(Up-right Drilling Machine) 

. 

. (i) wS^.^ &e5" 

" 



(i) 

X ' 




CO 

(Up. 

right pillar drilling 
Machine) ^Tr^sSw 

" O ' 

:- 7iss 



CO 



7. 

8. 






u 




1 


^t. 


Ml 






XX 


r ^_, 


n > - 


~" ini 


i 








J 


Y 


, 


1 .f 


-rrrl 










" ^r J 


V 


















I-? .. 



10. 



11. 1 tw 12. fc (knee) 

14. g^oSS (column) 

(Flanges) 16. 

17 



(Treadle-T-sS^ 
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a&rtb SDVOesSo (Spindle Driving Mechanism):- 



(fi) r*^$i . -SCD ^>8cJS TTrSCoX'e ^T-^>^5 S 8 




a. 69s5 









(S) 

2ai5a. 71s5 







> 

^"^ 



"3o& oeja-Tr- KSsSo 1. r-offB^Sff 2. 

toss **>&* 

.T -BAreBJfe STP 



sSesS tfo^S^ooo 



o. 
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dial Drilling Machine):-qa 




5. <S5b) XAoSef 
eo 

chine j;- 




(Multi Spindle Drilling Ma- 

i 

(Mass Production) 
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6, 




o^" 



(Gang Drilling Machine):- a," 



CO 



5 3 6 



CO 
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CO 

Machines): 



5" 



5) ^ - >;5#boexj (Specifications of Drilling 



3 



4, 



8 



10 



(capacity) 




9.9 



(work holding devices) 



2. 



3. S-Spr 4. 



6. 



- 743$ 



rn 



oeo 3, sSo&v. 4. 

C? U 



CO 




75sS 



oeos) / 






s$b8c*5 




Fig. 74 







[9] 
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0/T 



5" 



CO 
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9.10 S^efsfc 
(i) 5)ef 



(Drill Holding Devices) 
(Drill Sockets):- 'D ^^ aoeTer 1 1:21 



(Drill Drift);- 77sS 




(ii) 




(Drill Chucks):- 



78^5 
4 



tf f (Two Jaw Chuck):- 

(a) sS^ 



atr 







1. 



2^3 
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^ KEY rv*e 

Fig. 78 




<& 









-e tf f (Three-Jaw Chuck):- 78s5 



(b) s5g 






*' 



3. 2T*w 4 



120 



CO 




(Chuck-key) 

(d) ^S25 



. SJS 



9.11 
(i) 

v y 







^S ^ oooo-xi&?5 







tfo^siba S. 












(a) 



(s?) 

\ / 

hole) 



CO 



79sS 






(ii) "0^)5" 
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(Through- 



(b) sS 





(b) 



(Counter Boring :- 



Fig. 80 






a) 



d) 



80oS 



68 



(b) 

(iii) "okS~ 5)0o^ ^cfibo^ (Counter Sinking operation): 

80sS sSiD^ (c) ?S x5b-^23d^ ^)%^^ ^0^5* 

2 ro^5" ^or (Counter Sunk) tfo$}3fc> 



80 

^r^oS*Sedfiaoifc. 



(iv) dXiff t)fco^" ^dts^ (Spot Facing Operation):- 




(Teeth) 



' " "^ S "" 7 ^ c&DOdfotfto 



(d) sSg 

9.12 &)pt\ 

(Safety precautions to be observed while working on drillingMachines) 




2. Tg. "Sweo 



sS> ^sSiSS 'Ssooa' diflo-rf^r 1 ^ 3 sSo")- s&8ctfbo 

** 



c** 

. 4. 

5. S^b S3&dfc>k>o "?> ir-iJo^' ^^rrcSb 6. 
s* 



. 8 

* . * " " CO 



9. 

(goggles) 



9,13 

CO 



(Drilling faults and methods of avoiding them) 
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eo 



- 4, 



1. 



2. 



6. 






eo 










co 




9.14 



CO 







- 5. 






i&s* 



3. 

4 



(Brass) 



5^ (dry) 



OosSZSff 



'SsS^oftrf 



9.15 g'So 
(i) 




-.Icf ex> (Cutting Speeds and Feeds) 








(ii) 







(C.s.)= 



1000 



. / SHI 



Y=: 2.2 

(iii) 
cutting speed depends);- i. 

3, ^^^ tf^S" y*$e5 
6. 

(iv) 



(Factors on which 



5. 




(v) 
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: / m =/rX n 




\&S 






(r.p.m.) 



(vi) 



- i 



2. 
5 



3 



?& 



(vii) 




* 



eo 



6. 



H.S.S. 



2, 

s! 

4 



6. 




iff 



15 

20 
24 
30 
60 

90 



99 
99 

99 



99 
99 
99 
99 



9.9 99 



7.5 

10 

12 

15 

30 

45 




99 
99 
99 
99 

99 



99 

99 
99 
99 
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(Short Questions and Answers) 



I. Fill up the blanks in the following : 

(a) The size of an up right drilling machine is determined by... 

(b) The size of a radial drilling machine is determined by 

(c) The function of depth stop provided on a drill is 

(a) * ........... taper is universally adopted for drill shanks; 

(e) * is the name of the cutting edge of a drill. 

:- (a) Maximum hole size to be drilled (r^dsto&b Co^s^ &s 

j&&>). (b) length of arm (etf^o dr*) (c) to stop drill feeding at 
a desired depth ( >tf oooo-u)5 S^I&S&SOO-Q i&S) o<^T "sr*oo "sdtfbofeo fdl 

^ S*9 ^* oo ^ f 

Morse taper ("^3-5"^ *t3sS<f) (e) Lip 



72 j. 

2. Suggest suitable drill point angles for the following materials. 
a) Steel b) Cast Iron c) Alluminium d) Copper e) Brass 

*:- 118; 118; 140; Il8-125e>   130. 

3. Suggest suitable drill clearance angles for the following metals. 

a) Soft and medium steels bj Hard steels c) Alluminium 
d) Brass. 

ss:- 12 - 15; 7 - 12; 12 - 15; 12. 

4. What are the effects of clearance angle of drill 1 



5. Why a rake angle drill is used for drilling on thin sheets? 



6* How do you rectify if a punch mark goes out of centre for 
drilling ? 

- 



2j25s5 

60 v. co 



7 Cutting speed=22m/min. Drill diameter=14 mm. What is 
the required r.p,m. ? 

XT 22X1000 CM 
23j- N= - =501 r.p.m. 



8; Feed=0.2 m.m. per revelution. r.p.m.=100. What is the drill 
travel per minute ? 

:- Drill travel 3r &syMfo&sfe> =0.2X100=20 ao.sxr*. 
9; What is the reason for 'groan' sound of drilling ? 



M 

10. What is the reason for a squeek sound of a rotating drill ? 




TEST QUESTIONS AND HINTS ( Chapter - 9 ) 

1. Explain the difference between a flat drill and a twist drill? 
Give their grinding angles ? (j u l y< gg) 

1. Draw a neat sketch of a twist drill, showing its various parts? 

tt m (APP - March, 73) 

3. What is the included angle of a twist drill for general work? 

When it is varied? Is lip clearance is essential on a drill? (April, 64) 



L J 

4; What are fhe .defects generally seeri jtt a drill ?7.rWbat are its 
eSects? How these defects are corrected? (APP - Sep. 7UJ 

5. What are the advantages of a taper shank drill over a parallel 

shank drill? ,,..-.. <*& 67) 

Hint : 




6. Describe cutting speed and feed of a drill bit? 

7. What will be the r.p.m. of 70 ra.m. dia. drill if the cutting 
55 eed is 25 m. / minute ? (APP - March, 73) 

C.S. X 1000 
Hint: r.p. m.= 



7TD 

8. What are the different faults they are likely to occur while 

drilling ? ' (July . 70) 

9 What safety precautions would you observe while operating a 

driliing machine? (APP -Sep. 73 

10. Name the different parts of a twist drill? What is the material 

used for drills? What is a stub drill? What is the drill point a ngle 

fcr normal applications? ._ , .. - (APP - April, 77) 

Hint: Stub drill : sja &*&r>eo (&5 

40 



l.SJ. &r-3'3 

11. Differentiate between a) counter sinking and counter boring 
b) drilling and boring c) Facing, and Spot facmg. ( APJ> - Oct, 77) 

12 Why it is 1 necessary to have a rake angle and clearance angles 
in a metal cutting tool? Illustrate neatly the, rake angle and lip 
clearance angle of a twist drill? uct. 

" Hint : Necessity of rake angle: 

q& 



Necessity of clearance angle : 



10* 




10.1 



(GRINDING WHEELS AND THEIR APPLICATION) 

fca (Introduction) 



2. ^060 A* 

(abrasive grains) 



;fce>-vfe>a 



10.2 



eo 




\ 



(Bench Grinder or Pedestal Grinding Machine) 



e: 

ofcotfb 



sSsSf (1 H.P.) 
-C5-IO 




. 81 



1500-2000 






C. 



10.3 

(i) 




S^Jrasfc* (Construction of Grinding wheel) 



(quartze stone), 

^ ^H - W 

(corundum), fcfc (emery) 
&$^ST *s~*2^<5" (silicon carbide) s&8d$a 
(Allumioium oxide) ?& 



(ii) VTo&ofi' 



(Bonding Material):- 







. LS. 1249 1958 



1. a\?2<5" ^oj (Vitrified Bond):- *- 

aft ^ (clay) 

* 






2T 8 o ( " (Silicate Bond):- 



3. 



CO 



(Shellac Bond):- 



(Resinoid Bond): 



5. 'j 



(Rubber Bond):- 



(iii) . 




(Grit):- 



(Meshes) 






30-60 



75 



sjs 






(Bakelite) 






tfe^g" 



it, Grade, Structures) 



10-24 






80-l80 






(Grade):- 









A ^bo H 
P 
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(S) 



(structure):- 



t9ofooo 
(open) 



(iv) 

wheel):- 



ght wheels) 3. & 
(cup wheels) 6 

- , 

(dish wheel) 9- 



10.4 



o&c/T 



3. 



s ^-3 



10.5 -g 



oc6o& fiasr*. 1 



(Dense) 



(Shapes of grinding 




2 



30-30 



a 




^ M- Q 



(Method 



of mounting the grinding wheel on the end of the .motor spindle) 

4off a^.i'fcrf. Soa is-' ' 



en 



<*> 



test) 






4. 

5. 






107 



77 



4, 



&ff ' 5. SdS" 6, 
7. 






1. 




(Ringing 
(Arbour) T 



Fig. 83 



2. 



. 3 






(Blotter) 



^ 



>>** % 
(Flange) 



''" 



7, 









Jfo&<JS eS ^ (Glazing and Loadiftg) 









eS^fio/S" 



(Dressing and Truins 



dressins) 



78 



***** 




(dresser) 



iwff 






1- "j 



(Star Dresser):-* 






2. 



3. 




6e??6 



10.8 





Fig. 84 * 

* S3 



Ton Whed Dresser): - 



feff 



(Diamond Dresser):- TP (Bart) 



. &S> 



faff 



(Truing a Grinding Wheel):- 



d&oo&fc, e 



(Balancing Griding Wheels) 



b5"a^j r ..^ D oj">53 ' 



5 (wheel mounts) GO 



10.9 




O 



. 3 



4. 



(*>) 
Chisel):- 



79 




(Methods) 




60 



ea 



60 



o> 







(Method of Grinding cold 



2 3 

S^o-sSS)d6boSSb. 2 




80 






(Safety precautions to be followed while grinding a cold chisel): 

(a) *$v^4> sjte^ (Goggles) $8o-3c6<yc&c>&. (b) ' 



^dts 5.) $^x>( Method of Grinding Drill) 



(Hand grind- 



* ' \&S ' 




[n] 

(ii) 
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**."* ? *'j? 
r *iATk > .." ! '\ -.*- 






3. 



8. 



4. 






6. 



88sS ^ 




U-iS-0 



Fig. 88 



l 

v. 



10.10 (& c55roAeT 



(Drill Angle gange 




(disc) 2. 
(graduations in degrees) 3. 

(Scale for measuring lips) 

sw&dio 



10.il S^eT 

/ Q / \J 

(Common defects in drill grinding) 



1. 



3. 



(wobble) 



4. ' 
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10.12 

an I K e$ex> (Safety precautions to be taken while working on 

a grinding machine) 



i. 

2 



10 a*. .> 3* c*fooo-o 



4. ls<5"1)^2 ^^ *J* 3- S. 

. 5. 

6 
7. ^^o sSS-d Stfdfe (Goggles)^ 

. 8. 
9. 



10.13 tfoK^tf* aJ^ex%-B55'ex)e (Short questions and answers) 



1. Fill up the blanks in the following statements. 

(a) The process of cleaning the periphery of the grinding wheel 
is termed as ............... . 

(b) Because of - ...... of the wheel, the cutting 

points of the grains have become dull and worn down to the bond. 

(c) The term ............ means, the adhering, of the metal 

particles to the wheel filling the pores resulting poor cutting action. 

(d) ^ ............ is the process of removing material from 

the face of the wheel so that it runs true to the spindle of the machine. 

#:- (a) vTSS^oJT (dressing) (b) 2^o^ (glazing) (c) ^&o^T 
(loading) (d) ^oo/7 (truing) 

2* Match the following : 

(a) Wheel out of balance. L True the wheel. 

(b) Wrong wheel dressing. 2. Check the V-ropes and motor 

mountings* 

(c) Improper speed and feed. 3. Use pointed diamond. 

(d) Wrong coolant, 4. Check and correct speed and 

feed* 

(e) Vibrations in work. 5. Replace with proper coolant. 
a:-(a=l) f (b=3), (c=4), (d=5), (c=2). 
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3. What are the common sources of injury during grinding? 

:- (a) j^o&ojr t^^x^r- sirtfco s^^** *$ok>. (b) 



4. What are the main points to be checked when sharpening a 
cold chisel? 



. 2. 



5. What is the purpose of structure of a grinding wheel? 



6. What is the suitable abrasive for grinding non-ferrous metais? 



7. Give two names of natural abrasives? 
- i i^^o^ES 2. 



8. What test is 'held on a grinding wheel to detect cracks in it?. 
#:- eoftoJT IbS' (Ringing Test). 

TEST QUESTIONS AND HINTS (Chapter - 10) 

1. What is the correct method of sharpening a flat chisel? 

(July, 60) 

2. What safety precautions would you observe while grinding a 
chisel ? (APP - March, 13) 

3. What safety precautions are to be observed while grinding ? 

(July, 76) 

4. Explain the bonding materials used in the grinding wheel? 

(APP - Sep., 72) 

5. Describe the correct sequence of mounting a grinding wheel? 

(July, 73 & 76) 

6. Why is balancing necessary for a grinding wheel before moun- 
ting it on to the machine? 

7. What are the causes due to which a grinding wheel will refuse 
to grind ? (APP - March, 73) 

8. How would you select a proper grinding wheel for a pedestal 
grinder? Write the procedure of mounting the wheel on the grinder, 
and what safety precautions would you take for the same? 

(APP - Sep. 70 & 72) 

9. What do you mean by the terms 'grade 5 and c grit' ? (July, 76) 

10, How will you dress up a grinding wheel? (July, 76) 

11. Explain briefly the common faults which occur when grinding 
H.S.S. drill bits ? (July, 73) 

Hint ;- ^rtr- 1011 



11, 1 



11. 8 o &>. 37 e5 D o3:p tf 00 

* * CO 

(REAMERS AND THEIR APPLICATION) 

$x (Introduction) 



CO 



fl 






(Reamer; 

(Reaming) 



11.2 



(Types of Reamers) 



m 









CO 



1 

0s5 



(Paraiiel Reamer j:~ 



50 So 



90-(2) 



90-(5) sS 



d&codfc. 



ex 8 



2. 

fesbs" (Parallel spiral fluted 
reaaier}:- > &~s^ti3s> 90sS 



O 



-cD (chatter marks) 



. (i) 








2. 



"Sofeo<5" 
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co 



3 



3, "Sir^ "^5" &5" (Morse Taper Reamer):- 90*$ *&>;&> (4) 

^o 



6 

CO 



Ss65" (Taper pin reamer ):- 

1 50 



5 ~%v&-o& s5b5" (Pilot ended reamer):- $& 

* ' 



iaoe s5ba<5S "^80^" e) tfo^eo ex>l 



^ 

irf 5" rfbo"(Expansion reamer):- Ss>?> ^"le^ Xadjustable) 






90SS ^feo^ (6)T* %$r-&rffep ^r iSa^',, 5 t* 6 






co 



11,3 ^>2>,S" ^ejb (Machine Reamers) 

CO 






. I. S* I. 



5" (Taper shank straight 
fluted machine reatner):- 9isS sSfeo^o (i)-r* 

cx 



320 S^. 



(Straight shank chucking reamer):- 
S 1 " 8 - 5 " (Rose) &5" ws>rS wo 

s*rf \ / 

S^O^oaS'jp S"^o^ 
45 






S&SS8ox5a5Sb. 



(Helical fluted machine rea 

mer):- 9l-(3)sS s$ 



Fig. 91 









(6.4 - B7 



5" (Shell reamer):- to IP<! 



(Arbor) 



24 - 100 



11.4 



-^'^. j5Sx>e>3 (Reaming Techniques) 




rr 






"SewsSDl 






(11) 







ScbSS"SsSb. 
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(Hi) 






tS-or' 






(iv) "tro5" 

metal):- 25 So.tk. 



(Reaming allowance of 

005 3o.&>e> ^>o& 015 



s$o2fc r 6 ^" 



(a) 




(b) ^5 



. !6o. 



(c) 

(d) 



. tfo. 92-4). 



3. 



4. 
TSb^b. 5. 



8 



(yii) 






29.9 










^j 

- 7. 



2. 

3. 



11.5 tfotf'^ .sSS'S's po - 8sr>&ex (Short questions and answers) 



1. What is a broach tool ? 






2. What is a reamer? 



3. What should be the speed of a machine reamer when compa- 
red to drilling speed? 

&;- Ssfco" l> i <:r==0.5 X drill speed. 

4. What are the common materials used for the reamers ? 

K:- 1) ixr^ |^ 2) -"^SnuS" Sg" 3) -5-^ iJ &5" 4) TT&" Iff. 

" / Q / c w o / a 2J -{jj / O O 

5. What is the advantage of an adjustable reamer ? 

:- esKfeS i&e^eer^Ao w^S" "SattfcDaSb a, 1 ! "^ -^ SsSbo"^* 5<ssc>sSco\Rfo. 

O 23 t*J 

6. Name the main parts of Reamer? 

*;- gSSs/T oifeo 2. ^pdf\ 3. ^?or " 4. "gr-JT ^ tao.V. 

gj ' * " "^ ^*^ (V * * * j 

7 . Fill up the blanks in the following : 

(a) A short reamer with an axial hole used with an arbor or 

mandrel ?s called ......... 

* 

(b) One advantage of knotching the cutting edges of a rea.ner 
is that it prevents .... ........ 

&-:- a) Shell reamer -^ fisfcfi" b) Metal chips 
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8. What are the resulting characteristics of a reamed hole? 

:- 1. tfJ&sfc-TH d&ootfjsfc 2, "Sgsfca "I^IS ~fe? J _$o~7r' dtf*o<>;&. 3. 



4. 



TEST QUESTIONS AND HINTS (Chapter - 11) 

L Sketch a hand reamer; what are its applications? What is the 
purpose of spacing the cutting edges unequally in a machine reamer? 
How is a reamer reground? (APP - April, 77) 

Hints;-!. 



2. 



. 

"SosaS ^^^C^^, S^bo"^j J . ^o,^" 
* 7^s$^)O^c5b 

63 O ' 

2. Why reaming is done? What is the difference between a 
reamed hole and a drilled hole? What precautions you suggest 
while reaming? (July, 74) 

3. (a) What precautions should be observed when reaming 
a bearing ? 

(b) What kind of reamer would you use? 

(c) How would you use it ? (Oct. 65) 

Hints:- 1. H8o/S"a;Sb -<y6oT^ ^SeP* 

2. 



3 



5. 

CO 



4. When do you ream a hole? What is the procedure for ream- 
ing a hole? What type of reamer will you use to ream a non-. 
standard hole ? (April, 67) 

Hint:- #^"3 ^ 3r & r*e>ggo "^s$*>)&> oip"Se^" SsfcS" (Adjusta- 

Q 63 Q 8: 60 

ble reamer) ^ oir^p^ ^ S^bo" (Expansion reamer) s3-s$<ycx$;fc- 

^^ 

5. State the allowance for reaming? (July, 76) 

6. What amount of material can be removed by a reamer? 

(July, 63) 
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(SCREW - THREADS AND METHOD OF CUTTING) 

12.1 ;S6-tS35osSM (Introduction) 

(groove) 



(screw-thread) 



1. 



/, j^. . 



12.2 



l. 






meter) 
3. 



8. 



2 



3 





(Parts of Screw Thread) 






o" (Major diameter):- 



(Minor diameter):- 

^0" 



(Core dia- 



(Pitch diameter).- s?a 



i*~ MAJOR DlA - 

- ^- "--* * 

OlA 
H*INOfi OU 



r-CREST 



-SlN6uE DEPTH 



/* - \ 

(Axis).- 

(centre line) 

angle). 



r*e^(Helix angle). 



Fig, 93 



(Crest).- 




(Root).- 



9l 

(Side or Flank).- z& ^tfesaw sre 



10. s&te*& (thread depth).- ^^^b e^-7r r*8>- 






li. &s s&osfc> (Thickness of thread).- 



12.3 a-iT 55b8d 5" (Pitch and lead) 

(Pitch) .- 



!_ / 

~ T.P.I. \. 



Threads per inch 



60 



(lead) wo^css. sja s5b r^cBtote ^o" (start) 



L=PX2, 
L=PX3 S) 'SSodbOS. ^^TP L==PX 



12.4 So^-ii^^o 5Si>tf ex) (Right hand and Left hand threads) 



sSo^oo tf""!po' s5 



sfctf 

* 

12.5 Sr_-Sfctfo ^g'siow (Forms of screw threads) 

JDc5S5g^ox55 OtHo^o(Aim of stan 

d 

dardisation of screw threads) .- 







^8 A s5b8^^S3 ^0^)^ &" ^cbo^)o 



92 



(i) \$&Si -Sno^o ff 
threads):- bto.B- S. W. ^5 





s6Sex> (British standard whit worth 



. do 



3. 



(il) 

B.A. s63 



B.S.F. 

(British Association threads):- 

2. w (6 






. 2. 



(iii) 



(Buttress threads):-^ 



t j 



CO 




c<*>5 



Fig. 94 



i 



. 3 



=0.125 XP. 




(American standard seller's threads) :- 
B.S.W. 



95sS 






<* 



Si v 



f =0.125XP (j^) ? 2. 
= 0.649 XP; 3. s&or*^ = 60. 
ssc5" sfctfea (Knuckle threads). 



Fig. 95 



- s&fe, 



93 



3 



(vii) 




(viii) 



0.25 
300 &>. 



9osS 



(Acme threads ).-f> 



CJ 






(0=0.3707 XP; 2. 



(Square threads):- 







'2 



Fig 



(Indian standard threads):- 



CO 




Fig 



(I.Ss 



=D-0.6495 X P; d= 

sxr>k>tf> ={d -0.6495 XP;), 
XP); H- ^^ 
=(0.144 XP); A- 






=d- 1.22689 



4) 



=(0.86603 X P); 

P/8 



h - 



^^=(0.54127 X P); 



94 

12.6 



(Specification of I.S.I, threads) 
I.S. : 42181967 &* !6^-OoO^ Tr^3 "SoF >$v& M 



d&oo-S) 
M6, M8 f M10, Ifcoete&tfS. qS r*5^2>Xe sfctfco. 2^" & 

Sborf^|& &5" SteoSter'3 \jr-dS5bo2^^ &Tr^?5c3 * M6X0.75 
sfctf 



. 

1-2.7 Sr^-SSb^ex) ^dS ^fiSooo (Methods) 




l. "s> O r s52SO (Casting Method).- 






(Rolling Method):- 



3. ^ O r ssgs (Chasers Method):- 

u) 

o (Chaser) wsfe s&$S9b7Co rfeoS" (cutter)ifc 

* 



4. sjoSo^ 8S2SS (Milling Method).- [j?ar 



5. ^o&o^" ssssd (Grinding Method).- 



-20^5* (Turning Method),- 



8. irg5'^8c 2 sSg (Taps and Dies Method).- 



6. yS^-Oo^ s3e (Broaching Method). 

sSb55ft 
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12 8 <b-*oS"ex>-r3 atrgrB&oeo (Taps and their constructions) 

d v? 

(Description of tap).- 



O 



(li) 



(Types of taps).- 



h "1ro5" ir-g5e. 2. 



(iii) "5joff-tjr-g5e 



(Construction of Hand taps).- 






Fig. 98 



(Rougher), 






( V ) 





3.r (Taper tap) 

C? v ^ r/ 

2*3 

(intermediate) 
^T (Bottoming) 

I.S.L 



tr*gs (Plug tap) 



(Finisher) 



(Construction of Machine taps).- 

s&tfeaa 



<5fc>o& 3^05", "p^^" ^ofeo 



(Specifications of tap).- I. 
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B.A. 
B.S.W. 



12.9 dj-Qg>o/T 
. 8. 



eo 



(Method of Tapping) 



- 8. 



** 


S^Sij SoSSa 


2>S tf | '"<%&' 


o_ 


1>J3> 


\& 












bfc , 




So. 


1O ^3 


U2 


VQ t3J 


1.5 


V") ^S 


i * 


X) "25 


. 1.2 


OtAii'* 


Q p 


k) p 


Q P 


to 


Q o 


IQ 


iJ 


"0 . 


ai3. CO 


t 


83^ 


t 


.size la, 


t 3 


428 P, 


t ~* 


sv2 _j 


1 


0.75 


0.75 


0.8 


0.8 


_ 


^M 


^ ^ ^ 


MMI 


1.2 


0.95 


0.95 


1.0 


1.0 


- _ 











1.4 


1.1 


1.1 


1.2 


1.2 





. 


_ 





1.7 


1;35 


1.35 


1.5 


1.5 


_ 





' 





2.0 


1.6 


1.6 


1.75 


1.75 








^ 





2.3 


1.9 


1.9 


2.05 


2.05 














2.6 


2.15 


2.15 


2.25 


2.25 


_ 


_ 








3.0 


2.5 


2.5 


2.65 


2.65 











4 


3.5 


2.9 


2.9- 


3.15 


3.15 








_ 





4.0 


3.3 


3.3 


3.5 


3.5 














5. 


4.1 


4.2 


4.5 














__ 


6. 


4.9 


5.0 


5s2 


5.2 


5.5 


5.5 








7. 


5.9 


6.0 


6.2 


6.2 


6.1 


6.5 





_ 


8. 


6.6 


6.7 


6.8 


6.9 


7.1 


7.2 


7.4 


7.5 


9. 


7.6 


7.7 


7.8 


7.9 


8.1 


8.2 


8.4 


8.5 


10. 


8.3 


8.4 


8.8 


8.9 


9.1 


9.2 


9.4 


9.5 


11. 


9.3 


9.4 


9.8 


9.9 


10.1 


10.2 


10.4 


10.5 


12. 


10.0 


10.1 


10.5 


10.6 


10.8 


10.9 


11.2 


11.2 


14. 


11.7 


11.8 


123 


12.4 


12.8 


12.9 


13.2 


13.2 


16. 


13.8 


13.8 


14.3 


14.4 


14.8 


14.9 


15.2 


15.2 


18. 


15.1 


15.3 


16.3 


16.4 


16.8 


16.9 


17.2 


17.2 


20. 


17.1 


17.3 


18.3 


18.4 


18.8 


18.9 


19.2 


19.2 


22. 


19.1 


19.3 


20.3 


20.4 


20.8 


20.9 


2L2 


21.2 


24. 


20.6 


20.7 


21.7 


21.8 


22.3 


22.3 


22.9 


22.9 



(i) 







"S 






97 



sfcS ^Iksfc feft^Stf^T* 



1. T=D-1.28/N^T=D-1.1328XP>^ 

^>8cS 2. T=D-2d w^^ fccn>j 
Io5 ^ri^^e)er* T= eoT^^^osT^ ir cSbo^"5r^6" "2> 2d- D= 

v - 

^>S Weg)d5"5 5* ^c3^S^p^)C5o' N 

4 7 

P== 



jv 



.i M16 :fcSeo ^r-Sio^ ^d&^)o o5 Ooft 






:- T=I>-2d xk^tffitf* 4 D=16, d=0-61XP, P=2 
^^ T=i6-2X0.6iX2=l6,00 2.44=13.56 

136 



:- T=D-L1328XP rfb ss^db9r P Ses$ 0091 



T=| 1.1328X0.091=| -0.103084=0-625 0.1031=0.5219 




T=0.5219 foXb^^eo. ^awSSifc 64 

0.5219X64 33.4 ^ ^^33 
== '" ^^56 TT 



(6) fctf tf" er^sS^j | /f eoto 3^7G^Xe) B.S.W, 



T=D-2d 



B.S.W. l^e) spg<i^X') ^b^eT 8 eoXbtfsSntfSo 11 

d=0.64XP 



98 



s= ~=0.75 0.116=0.634 



0.04X64 



.,,. 



f ,, + 



T=0.8D 

= X 0.8=0.6 wolleo. 



= 41 






2 



(ii) 



(catalogue) 

. 8sS 







(Constructional details of a Tap-wrench):- 




(Definition of tapping}:- 



(Tapping techniques): - 

gcfibo S)^Rjrf (Tapping a through'hole) 



2. ^A5 2^ fcrgS ^0,5"^ 

*' 



(D= 



3. 




4. 



99 

y _ _ # 

90 



4 3$ 5 . 

. 5 

6. 






8. 



9. 

. 10 



. 



(Tapping a Blind hole):- 



owotf^S^^" 
eT* fi dtsbe>&6 Si2S^ ir-^o/S* cJ5borfa 



1. . 

2. 



(ill) ftj-*e5) S)e^S^$)^S6A x e; ^tfraiSMOo:-. l 



ftj-* 

2. ^23rf "3SSo"7r doo2ki3. 3. 

?6feo. 5. 



. 6. sSS'^sl? sSeSDw-^ o^o^afo^o. 7 

^^gs&BTP sl3?5ex) r^cXSbcfc). 8. 

, 9. 

11 



(iv) . S)8^S^ 000^6 ir-oU 
(Method of removing a broken tap)> 



(Flier) **** 



*- 



(a) L &r ss 



* ff a**-* i6ssto 



(Tap extractor) 



-8*0**. 







. 101 

(ii ) *B 

'e 

* (Solid die):- 



< Coastruction) 

(Description of Die):- 8\>ff<rff;S 



. 101 



(Types of Dies) :- * 1. ,*-W-2 2. 






S (Split-die) 



102sS 







aft 



(iii) 



. 2. S - 



i. 102 




(Construction of Die-stock 



audts parts): - g 



(Solid) 



103SS 



.103 "3 -&"*! . 




. B- 




12 11 





(Method of cutting external threads with Die-stock) 
*,' W J<*.s^6 R&OO.O**:- b^ ^ 



* 



102 



03D 



04D 



Jfcr-Oo 



- 9. 



woo. 



j B.S.W. rfbffco J 





1 


""^ f* ew I 

o oa tPjfi 1 


^^ m 






u 


it 




fc 




t. 


^ \) 


^~ 






V3 s>- 




. 


ji _ aArf^ . wi/ 


i) 











^^^ * 


i 


a* 




*O 

5) 


3- 


p-3 

L- 3 
CJ 


3 


v5> 

iw W 


_ 






$ 




$<>:& 


" ap ' iS Q 


3 


E> 


t <3 







*> ' 


rf 


<ft 






P ? J 


l<3 & 


Ig 3 




f^J ^8 


f^j^S 




i *." 


E 2 * 1 


38 


f^J 
fo 


b rt 




lo 5 

fb 


Q ^5 


M6 


1.00 


5.8 


5.8 


1/4 


5.9 


6.0 1 1/8 


9.4 


9.5 


M8 


1.25 


7.8 


7.9 


5/16 


7.5 


7.6 1/4 


12.7 


13.0 


MIO 


1.5 


9.75 


9.85 


3/8 


9.1 


9.2 


3/8 


16.2 


16.5 


M12 


1.75 


11.76 


11;H8 


... 





. 


1/2 


20.7 


20.7 


M14 


2.00 


13.7 


13.82 













~. 





M16 


2.00 


15.7 


15.82 


1/2 


12.1 


12.2 


5/8 


22.4 


22.7 


M18 


2.25 


17;7 


17.82 


/ 


. 


_ 


_* 


MM 




M20 


2.25 


'19.72 


19.86 


5/8 


15.3 


15.4 


3/4 


25.9 


26;2 


M22 


2.25 


21.72 


21.86 


t 





... 




, 


-jiimj 


M24 


3.00 


23.65 


23.79 


3/4 


18.4 


18.5 


7/8 


29.9 


30.0 


M27 


3.00 


26.65 


26.79 




. 


_ j i_ 


j .._, 


._, 


M30 


3.5 


29.6 


29.74 


7/8 


21.5 


21.6 


1 


32.7 


33.0 


M35 


4.0 


?566 


35.83 


t 


24.6 


24.8 


1-1/8 


37.3 


37.3 


M42 
M4S 


4,5 
5.00 


41.55 
47.55 


4K72 
47.72 











1-1/4 


41.4 


41.7 


M52 


5.00 


51.60 


51.8 


1-1/4 


30.8 


31.0 


1-3/8 


43.7 


44.1 


Xf^O 


5.5 


59.5 


59.7 


^ 


*. 


_ 


f ^ 


.. 




M64 


6.0 


63.5 


63,7 











1-1/2 


47.1 


47.5 



(ii) 



1. f I!' 



3. 



4. 






, 



ioa 



7. 






8. 






10 



tf^sSe 






12.12 



rfbOoa 

(threading lubricant) *resc6oo?<cj 



i 






- 10. 



1. 
2. 
3 



o^S" (Turpentine) 



20% 



12.13 



(Short questions and answers) 



1. Match the following : 

(a) B.S.W. threads 

(b) B,S.A. threads 

(c) Seller's threads 

(d) Unified threads 

(e) Acme threads 

(f) Buttress threads 

(g) Worm threads 

b f c, d, e, f, g, a 



( 

( 
( 
( 
( 
( 
( 



) 
) 
) 
) 
) 
) 



60 
60 
29<> 
45 
29 
55<> 



;. 



104 



2; What type of tool is used for forming internal threads by hand? 



3. State the relation between pitch and T.P.L in a B.S*W. thread? 



.PJ. (threads per inch) 

4. How do you check the squareness of a tap with the face of 
the Hole? 



5. What is the function of first tap in a tap-set? 




6; What are the < possible causes for spoilage of threads cut by a 
Jap, or die? 

2 



Sfi 



garf 2^ JK5 
"Bo-S" >fto< 

7. What are the advantages of ground taps? 

2. 




O " 

8. Fill up the blanks in the following : 

(a) Shanks of machine taps are made ........ in diameters than 

the core size of the thread to be cut. 

(b) Fine threads can give ........ . locking effect than the coarse 

threads, 

(c) It is more difficult to start cutting threads with a ...... die 

than with a ...... die. 

(d) A die is a tool used for ........ operation. 

:- (a) lesser (%-) (b) greater (^0^0$) (c) solid die, split 

die (d) External threading, 

TEST QUESTIONS AND HINTS (Chapter - 12) 

1. What are the different types of Screw threads?, Draw neat 

sketches of any two types and indicate their importances? 

(April, 67) 



112 

c; v 

)#&w(Correctioii of zero error):- 












* Sicr'^^Sx.g. & 



Cr * VV \ "7 
13.8 





6, *$<f 

7 



8. 



13.9 9^-^ S ^>l ^SXj-^& (Inside Micro-meter) 

* a__. QL > ~- - ______ -._ 



A 

V i t " I * ^ 

aS^dB&TTTO. 2. i 

a 







50 
50 . 

>s5S*&30o (Constructional Features):- 

1103$ 



Ill 






(b) 



S 






^o&ff 
(c) 






(d) 



13.7 








en 



(Positive zero error) 2. 



1 



109sS 




Wf^dtf* S5 fcSA 



(Zero error) 






(Negative zero error) 



5^8 :J5bo 



- 5- 



HO 






ssOOOl tsotlw 
40 



-- 1 * <5$o3b 



u 



4 






0346 




Hw0 



zo 




Fig. la? 



= 0346 



21 



13.6 




Fig. 118 



> 



4. 






= X ^^ 



0001 




10 



\Jofi X"o 



ss 0.1X3= 0300 woll 



1X0.025= 0025 eoll 



SeoSS 0^001X21= 0.021 o 
"Soo eSo S&o^" = 346 



O 




fV> 



109 



5, 10, 15, 20, 25, 30, 35, 40, 



Fig. 106 



50 - 75 



75 ~ 100 



4 0.5 o.Sr>.e> 
5- ^T^ 6 



(Reading 




a Metric Micrometer).- (a) 

. (b) ^55 g^ 
(c) 



05 



106sS 



16.70 



05 



(1 



SoasS 1 

Oeo^S) J 



20 



eo 



> 
J 



= 16.00 
_ 0.50 

=5 0.20 

______ 

: 1670 



99 



0-25 ao.03 



50 75 

50+16.70=66.70 aa.ar'. 



13.5 






Fig. 105 



(Range) 

3. <y-o<*T tf$T 4 p ft^o&T Ibrfjsr Soft (Tension 
ring) 5. "tasSS" Is" (Taper sleeve) 6. ^^iT 7 aoe*>5" 

CO ' 

(Thimble) 8. $oe5"3i*w VTrdfogsSasl5"eo (graduations on 
Thimble) 9. Trg-eff (Barrel) 10. TTgw^j Ke> 

(graduations on barrel) 



;$o&) 



25 



50 



(Bevel edge) d&oocl 

5 






13.4 





^ t>Q (Least count) 



OJ 






(fcj 



rJO^g 



0.01 



05 



107 



13.3 




(Out side Micro meter) 



(screw gauge) 



(Working principle of 



Micrometer):- 






4 






1X^=0.5 



1X1=0/25 
1 






(Construction and 



parts of Micrometer):- 104sS 






(Anvil) 



(Barrel) 




(Anvil) 2. 
(spindle) 3. er*r " (Lock nut) 
rg'Sf (Barrel) 3$ is (sleeve) 5. 
" (Rachet) 6. %Q&& (Thimble) 



13- 3 3J; 3 ^ ^ e S 5 

(PRECISION MEASURING - INSTRUMENTS) 

"** 



fl^ff 



. * 0.5 Sto.ar. 



(Matting) 



0.5 a,.. 






8 



measuring Instrements) 



13.1 r* aertfsS 

JJWJfcao-ir 



(Classification of measuring tools) 



1 



4. 







5-2. 



13 2 




meters) 



(breadth), 



(thickness), ^ifa (diameter) 
( ut side micro 



(holes) 8,^ 



'14] l?^Zr- - &&, S^c&^a&SiT'tftfjo 105 

2. With neat sketches show different types of screw threads used 
in work shop practice. Mention where they are most suited and 
vv-by ? (APP - March, 73) 

3. Write short notes on Acme thread? (July, 78) 

4. Explain the terra pitch and lead of a screw? (July, 70) 

5. What is the difference between B.S.F. and B.S.W. threads? 
Name the threads to the angles given ? 

(a) 55 (b) 60 ( C ) 47J (d) 29 (APP - April, 64) 

Hint:- B.S.W. &tfer*> 3&j r *'K*<&*Q& &ST 

B.S.W- 
B.S.F. 



SSsS85r^osSsi2ScxS;>^ u 



6. In how many ways can external and internal threads be cut ? 

(July, 63) 

1. What are the uses of Taps and Dies ? (July, 66) 

8. Calculate the tapping drill sizes for the following : 

(a) "B.S:W.tap (b) |" B.S.W. tap (c) " B.S.F, taps. 

(July, 66) 

Hint:- (a) 10.3 aa>. t* | eon (b) 7.9 &>.&>, 3$ T 5 ff won 

(c) 10.7 Sto.ar. ^ |J woBwo. 

9. How do you determine the tapping drill size? (July, 76) 

0. While tapping, why a tap is rotated in anticlock wise ? 

(APP - March, 73) 

11. What do you understand from M12 tapped hole? Explain the 
method of tapping M 12 tapped hole in a plate of 15mm. thick- 
How will you proceed step by step ? (APP - March, 74) 

12. Write the correct procedure of tapping a blind hole ? 

13. What kind of lubricants be used for general threading? 

(July, 60 & 76) , 

14. What are the common causes of breakage of hand taps during 
the operation? (April, 61) 

15. How do you remove a stuck up broken stud from a hole of a 
machine part ? . (July, 73) 



113 



"202580^ 



50 



15 SXi. 



3-4 



r %. 




Fig. I (0 



b) 



c) 



Or* 



600 So. 



6 

(S) 



. 



(knurled) 

(Graduations):- 



sfcoft 13 



05 



50 ^ 



a) 
b) 

c) 

d) 
e) 



ro 



63 



13, 25 f 50 S 100, 150, 200 






eo 



~2>o2s8o/s" 



Joes 0.5 DO 



50, 75. 100 So l*>*e 

j 5 - * 

(13 SDo.^.o 

(i 



05 



001 



f) 



"Sol ^ 

v^ 



b) 



. C) 



r1er oeaffrfs 



. d) 



114 
90 






CO 






13.10 




(Depth Micro-meter) 



0.01 



"a 



(Description of parts):- lllsS 







:- sja 



(S) 




:- lllsS s 



a) 



. b) 



C) 






.' d) 



r*e ssere&aw 115 



e) 

' ; 

ITS "^5 "6-O d&oo^S-S"" 5 er 



o 



- 25 ? 25 50, 50- 75 ^b8j5io 75 - 100 So.txr.oo ?Ce> 

10^000 



0.01 ao&y,e> ^^76 ^e>tS sS^go "S T 
0.5 
05 So^re) S^efca'SS SQ&5". 5s?<3^ oex>eT 50 



0.5X^ = 0. 



13.11 ^ ^g^^^e3b (Screw thread Micrometer) 




(Purpose of Screw thread 
Micrometer ):-sfccte 2B^ju ^TS* ^cj^sxr^eso ^^ ^^5 

001 So.SXr-. 



116 



(0) 



(Constructional details):- 



Fig. U2 (inserts) 



1 - 176 O..ap 



dSbooiSa*. 



,1.75- 2.5 O.. 



sb. - b) 




117 

f 

13.12 txy^r "Sol^S^kSo (Tube Micro-meter) 






13.13 "36xctfoS" g^o)65">( Vernier Calipers) 

d 



^S (Purpose):- 



?Sbo& 200 



0,1,0.02 
005 



. J _ 

c^odacSM^O. SO.cx^^.SD. 3651 - 1966 J6cn-^^e) ^r^dw. A, B s5o8cJ5bo 
C ^b^r-(^D ^ttx "g|jS 
aa^r^o*; waSooSD^O. SJO 1000 0.2^. e> 
8c-CsS> 1)^3 fe?o r" 0.05 Sa.SXr. 



o 



"^5-6" (maid scale) ejDd$ 

(vernier scale) e>& SoDsS^^rfb. ^Sz?rf "? r "&r : '$ 
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*>*** - 






16303 Cotter 4 '. 



(Pierre Vernier) 






\j$-s--tfsfc> 



(Least count) 



(IM.S.D.) I 



(IV.S.D.) 



. 

structional details):- 



(Con- 




Fig. 



3 



5, er^lo^T \Sxr-J-ea 6. 



8 "5 



ro 



*BKosS& 




X / 



wer 1 0.1, o.os 



0.1 SJo.to. 



10 



*- i V.S.D.= l - = 



005 



19 



20 



= I MSD 

1 VSD = 1 mm mm = 0.05 mm 



? 002 



2 
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002 




25 



0.5 



division 



" =.1 main scale division 
= 5 - * S)o.sxp=05 - 0.48=0.02 



- 1 vernier scale 



5 




10 



cS5ao^J*5b. 






OQ25 
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24 



25 







e^oaSo&?6 SB^csaS" 



a) 






. b) 



. c) 






e) 



. f) 



. g) 



R.? 



s&Bc&o 



7 ff 

U~ 



i.JM.I.I.Irl.U.I.I.i.M.I.I. 



Fig- 5 



J 






5 10 



t5 I 20 2? 



2136 



2 



. 18 
0.02X18 



20 

1 

== 036 



1395 tJo^ 
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+ 



+ tfsf 
+ 



X 



(1 eoll) + (0.3 woll) + (0.025X3 woil) + 

( TTr l >?r X 20 wotl) SfexjsS-TT' 1+0.3+0.75+ 
0.0:2 = i395 





Fig. 116 
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1 *3 v ij 

(Care while using a vernier caiiper and its maintamance):- 

-r-gferf^S* 4 



1. 



SSaaSj- 




\jCfr^o^S 



2 



*Q' 

3 



*O* 



"2r-<!" 









. 8. 



2. >> 



s?- ^07^8 



. 3 
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13.14 




a 5> 



oe^sfia - 
(Vernier Depth Gauge) 




i 









(Constructional details):- s|S 




"g S 

ii7ss s 

s?S> 109 ? 125, 150, 200 9 
4QOs&8cSbo 500 



300, 



0001 



Fig- 117 
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(S) 




"Sos58oK~ 






13.15 



c55o5" 



(Vernier Height Gauge) 




(Constructional details):- & 



^5> at&J 



123 



(l) 



90 



;63cJ53o 




CO 




'*$!- 



Fig. H8 



2[* tf" rSi"a> 0-200 ao. 
60 - 1000 



(Size and specifications) :- 



30 - 300 40 - 500, 60 - 800 ac6cbe 



002 



0001 



" 2 



oJ^d&o s^o-S) 










2 s 






3 



4 S 






CO 
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13.16 



sf- 



eo 



(Dial Test Indicator) 



Ss&ef 
Indicator):- 



eo 



QQ<8"i&5~ 
^ 



f d (Purpose of Dial Test 










10 






IbS" 



fl 



^cn-Do5c> 



"Ss* 



CO 



(comparing instru- 



ment) 



) S5 5 s&o w (Constructional details):- 




(case) 

' 



ro 



6 






8. 



x- 



63 



Fig. 119 



eft 









23d* 






100 







100 
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- 3, - 5 - 10 sDo.a. 




(parallelism).^, 



(concentricity)s> 
(ovality) s> 




Fig. 120 



13.17 "SSx c5l>5" 
ol 



v^ v. 



(Vernier Bevel Protractor) 






SS 



6*^4) 




(Constructional details):- 



Bevel protractor) 



12S 




(*) 
duations): 



& 360 



count and gra- 



IVSD=||o 



' 







90 



V 



15 30, 45 







60 



90 







(-) 







KftCTlOi Of WACKNC 





370+00X5) 

= 37 50'' S^essSa s=20 15' 

Fig. 122 ^afiff-jd^trtf y ao .7 AwtfSSneo. 
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12235 



13.18 



(Sine Bar) 







4 5 




Fig. 123 



100 SX>. 



250 






(ft) Tb S" 




(Purpose of Sine Bar) :- 



(Constructional details):- T 



eo 



co 



10 



15 



PQR 



ine principle) :*- 

sfc>3d&D5&. 123sS 
PQ 



PR 



V~ 



ee 



123 



"PQ 



v. 

Sice Q = _ 









2. 



l- 



Sin 30= 
Sine 30= 



(Sin 30= 



Too" 



4= h__ 
^ Too 



jo 



63 



h=50 



(T 



50 



dSoo-O, 
30 



CO 
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S3 



GAUGE T 
BLOCKS 



- GAUGE 
BLOCKS 



2 



CO 



"" 



[17] 



129 



H h 
~ 

123a5 






(si) J^.S" ^6" oSxg"^ X3o-r3 (Care and maintaiaance of 



Sine bar):-l ^zir'5& KO&TSS g>;;^> ^sSS^^ooTr 1 ^. 2. 

* a. a ft 

. 3. T3 



- 



. 



6 




Ko 



1. 

" 



100 So.^.co 3 250 ^.>3*.cft ^85a dtoo^sSe>'5SoDiS). 3 






13.19 tfoX* ^> ^ \ ew-iBsr^oo (Short Questions and answers) 




1. Is the instrument dial gauge a measuring instrument or com- 
paring Instrument ? 

o-io sxs.lo^o a^^j s^oBrfc 

Comparing 

2. What are the important precautions to be taken before using 
a micrometer ? 

SasSb 2 c '- 



O 



3. 



o 
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3. Fill in the blanks. 
( a ) ......... is measured with a screw thread micrometer, 



;- Pitch diameter 

(b) A tube micrometer is used for measuring ...... of a tube; 

- Wall thickness 



(c) The depth of a key way is measured with a ... Slide caliper. 
;- Spline depth (T&^OMS" 'SjjT)' 

(d) The difference between one main scale division and a vernier 
scale division of vernier calipsr is termed as ...... of the caliper. 

:- Least count (s&tf^S) ^e>). 

4. Give three main differences between an inch-micrometer and a 
metric micrometer 1 



:. 



2 

3 



oooi 



2. 
3. 



. toS 

^ 

0.01 



50 V 



5. What is the purpose of ratchet stop in a micrometer ? 

jj|>S5er* 



25. 






6. What is the least count of a metric vernier caliper? 

0.01 Oa.& rfetf^) r*?^ sSb8cbo 0.02 



7. What is the least count of vernier bevel protractor ? 

5 



;. Up to what accuracy of measurement a metric dial test 
indicator is used ? 



:- 0.01 0.02, 0.001, 0.002 Sfc>. 



> 
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9. What are the advantages of a vernier caliper over a micrometer? 



o.oi ao.r>.ex>, 0.02 ao.ar.e* sfcSd&o 3** 

2 



e> 



. 

ao.xr>.eo ^bo& 200 

' 4. 



oi 
* a v_ 



. 









10. What is the advantage of a dial test indicator ? 



3. ^^otoS 3*o5" s aSA "Soo^S^&t* 4 
3*o r *!fcfeotf'*Sfe 



. 



11. What is the meaning of the word 'Vernier' ? 






12, How the accuracy of 5 minutes is obtained in a Vernier 
Bevel protractor ? 

120 



MSD-1 VSD=2<- - 1^ = T V 



13. What is the advantage of Sine bar? 

- i 
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TEST QUESTIONS AND HINTS (Chapter- 13) 

1. Draw a neat sketch of an out side microoieter and name the 
parts? (Oca, 1964) 

2. Explain the working principle of an out side micrometer? 

(April, 67) 

3. Name the different precision instruments which are used by a 
fitter ? (April, 67) 

4. Draw a neat sketch of a micrometer barrel and sleeve to show 
a reading of 0.7u9 inch. 

5. What are some of the reasons for measurements made with a 
nitrometer being not accurate ? (April, 64) 

6. Describe the errors that may occur io a micrometer? How do 
you rectify them ? (July, 70) 

7. What is the accuracy up to which measurement can be taken 
in an ordinary micrometer and a vernier micrometer? 

Hint :-"S8> <afo5" "acir^t&^Oatf** JOOOl" woftS'aseo 3$ 0.001 So, 

* 



8. What is a depth micrometer? (Jan. 59) 

9. What is a Screw thread micrometer ? (July, 60) 

jr 

10. Stale the principle of reading a vernier calipers? (Jan, - 65; 

11. What do you understand by least count of a vernier? What 
is the least count of a metric vernier? How is it arrived at? Explain? 

(Juiy, 70) 

12. Describe with the aid of a aeat sketch a vernier calipers, and 
mention its proper use and care ? (APP - Feb., 66) 

13. What are the advantages of a vernier caliper over a micro- 
meter. Show a reading of 4,6-5' ' on a vernier caliper. (April, 64j 

14. What is the principle of a Vernier Bevei protractor? Draw a 
neat sketch and its different parts ? (APP - Sep. 73) 

15. What is the least count of a Vernier Bevei protractor? How is 
it gratuated ? (July, 72) 

16. Make a neat sketch of vernier height gauge and explain its 
working principle ? (July, 78) 

17. What different types of depth gauges you have seen? Explain 
with the help of a simple sketch the use of a vernier depth gauge ? 

Hint:- "gj'^eer 8 \ srsfcr*o> "SJTl^ 2. 
b. g-'oSr^&S" 1&\ 4. t3-K>!T&nC. o. 
b. aq^ccbff" go^ao/T -g-fes$<5~^?Ce> "SgiS" 



18. What is a dial test indicator? and where is it used? (July, 73) 
i>. Describe a Sme bar and explain the uses? (July', 65) 

20. Explain the use of a Sine bar? (Juiyl 74) 

__ o _ . 
\j .^^ 
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(TEMPLATES AND GAUGES) 
14.1 5x5<j6o&o (Introduction) 




! t 

GJ u 

) ^3d&,io6 <^s3?6xD "S' S^r 8 ^ 



14.2 "A^O/^ fcXjsSw - ssSg'tfra (Classification of gauging system) 

80 O 






2. S|J5"^? S* 15" oo ^b8do 3 






1. ^80^" "7^^*00 (Working gauges) :- 



CJ CD w 

:- 1) ^o^ "&&> (Form gauges) &8d&> 2) 
(Thickcess gauges) aooefo&tfa. 
2. aS"l)\!f J5" ~TS>X> (Inspection gauges):- 



1 ;- 1) 
3 S$r*SlSo "^sftxj (Master gauges):- 



1 rou5|' ^oo s5b8c55bo 2) 

14,3 "T^ooax'g ^^^DW (Materials of gauges) 



rio 2. SteSgdba 3. (JfosSj j&O'&aB s5b8c55bD 4- 



gj CO 

^ 
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14.4 







l?"ex> (Form gauges) 



v .-51 3. 

O y 



1. 



(Templates and their uses):- 



CO CO 




2 



Fig. 125 






ftj 



en 



. 125sS ^S 



3. 



1. 



} . 5 

U 






2. 




rrj 



Q 



t)$5"3> 



Fig- 



3. 
and fillet gauge and its use) ; 

25 



ea 



:- (Radius 



=5 




Fig. 127 



127s5 



16 



16 



00 



"t&D 
n-o 



coco 



14.5 



(Thickness gauges) 

1. ie>5" *% (feeler gauge):- 2. 
srFeo ^ Ss ^js"e (slip gauges) ^sfc 
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(Taper gauge) 

X"<yqS). 



r*> 




nr> 



Fig. 128 



2 



14.6 g)5" 



CO 



gauges) 



OU3 



sjS) 7 

' 

001 SSo.aT.e) 
1.0 Do. 
100 









"7^25 (Taper gauge):- fc3 
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(Slip gauges) 









1. 



^>8c*5bo 2 



Tfc 

(Johannsen's 
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soAsSb ife "ST^OD (English gauge blocks):- s|S> 5 

~ 

81 49 41. 35 s8d&> 28 T$S 

5 * 7 



CO CO 



) osC\\ 8l 

CJ"" 









- 11 

81 -*J 



63 5 * no Q 

8 1 &eo 



J5o. 5 

CO 



1. O.lOOi" woB sfooA 0.1009" csol O.OOOi 7 ' $ou 9 

2. 0.101' ' woli ?5bo5 0.149 r/ eott 0.00 i" ol) 49 

3. 0.0500 eoll sSbo^ O m 950 ecii 0.050 eoii 19 

4. 1.0000 5c!l sasofi 4000 well 1.000 cli 4 

Si" 



CO 




13062 wo^tf^soe) i^e^So ~7t 






ej 

IT'So^b oioib^ a3fta$e>daD;& 1002 



CO 



0.1060 



0.1000 
eoli "S 2^ Ke) 

H* 

10000 



cr 



Q 

1.3062 Ifco 80 



[18] 
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. 130<6 






MU2, 
M50, M33, 




M27 



F!g. 130 



18:2984-1966 



M112 ^ 



MH2 n 






PO 






Oo6a.cfif* 



L 


0.001 ;&o& 0.009 c&5& 


0.001 


9 


2. 


0,010 &6<S 1 490 cStfSo 

# 


0.010 


49 


3. 


0.50 sfco& 24.50 sStfSo 


0.050 


49 


4. 


25.0 ?6o<S 100.0 sft526 


25 


4 


5. 


1 0005 20"!"^)^ 







1 



112 



103 



i ^31" 

v ^- 



1") 0.01 So.&r v"&^ 

t * eo 

0.50 SDo.ap.o ^S 

o 

3) 25 sfoo& 100 

4) 1.0005 
^0-103 g)S 



j rSbo& 1,49 Sto.tfc.c sS25o 
50 J^so& 24 50 Sto.to 



25 



49 
49 



n 
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- 58975 






0005 



58975 0.005 = 58.970 



c*> 



1.47 

58.97 - 
7.5 ao. 



57.5 



50 



75 = 50 
4*$ 



25 






25.000+25,000 + 7.5 + 1.47 + 0.005s 58.975 



14.8 



cr 






(Effect of Heat) :- 



68 F 



co 



5" 




(Building up size with slips):- 



to 







* 5 (wringing) 



5 









(wringing) 




Fig. 131 Sjj 
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raaintainance of gauge blocks):- 
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ar|K *Sex> (Care and 

v_ _ 

sjdtf ^e> s$8gtfi$co s&8c*5bo 



1. 



. 2 
3. 









5. 



b. 6 



cJ5o-) 



90 






8 



. 9. Softo^ 



10 



^ 



11 



14.9 ro 




(Short Questions and answers) 



1. What is a template ? 



2. What are main differences between a gauge and a template ? 



coco 



2 



3 



4. 



S 
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3. What are the advantages of Templates ? 



4. What are the advantages of gauges ? 

2. 




3 s"^)^ " ^o??5 1 g^e)^3ay rl 3c8SSSx5o>;&. 4, 



(interchangeability)^ 

5. What are the main uses of slip gauges? 

b. 2 

3 



4. 



TEST QUESTIONS AND HINTS (Chapter - 14). 

1 . What is the use of a feeler, screw pitch and radius gauges ? 

. (July, 63, Jan* 65, July 66) 

V 

2. What are the various grades of slip gauges? Give their uses 
and accuracies ? 

Hint;- I.S.I. ^oSoS" ysS's-'&fco 

o 

"-0 0,02 ^jr*?&e5 "#)<5"-I 0.10 "^U^eo, S(5" -II 0/35 "g^ 
S sS&Sj"* ^FS$c33~ftoo$2}&3&- fl ""Sopr* sjjT ss 0^001 mm) 

3. Write brief notes on the care and use of slip gauges? 

(APP - Oct., 73) 

4. How will you check the angle of a component with the help 
of sine bar, slip gauges and dial test indicator? (APP - Oct., 73) 

5. What is the purpose served by use of gauges on the shop floor? 
Write a brief note on slip gauges with reference to their grade of 
accuracy and use ? (APP - Sep., 1970) 

6. Write short notes on slip gauges ? (APP - March, 73) 





(INTERCHANGEABILITY AND LIMIT GAUGES) 

15.1 




(Batch) 
xsas . ur -&5"e5* * -&>ff (Male) 



*>aagtf a-r r*s ft** (Female) A^w *^ J 



(Mating) 



SSoiS SJS&SM ^csfi&oa- &\S&3-K' 



15.2 

(Purpose and advantages) 



sso tunifoimity) 



- l 



3. 

. 4. 



5. 



15.3 SswiS' -A^"e (LMt gauges) 



tfcsSr' sS&eS* AsSSr-?<oSfe>afo sS8SKrfso 



a^ ff 
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Soft 









O 



3 es 



(Types) :- b43er* 1. 



(Holes) 
(plug gauges) 

Stett 80^" "7?j"eo (ring 



gauges) s538dS 3. ^ 

(snap gauges) 

(Go-NoGo) 



L 



CO 



(Plug gauges) :- q& 132sS ^ 







(Go) 






Fig- 132 



(No-Go) 

*& "S 












2. 



" 



"7^00 (Ring gauges) :- 




3, 



(Snap gauges):-^ 




1343$ 



(Fixed) 

table) 
(Housing) 2. 

(screws) 



qa 



(adjus- 



4. 
Xe$ 



(anvils) 3. 

( lock screw ^ 



Fig 



15.4 XJo?Q* 



questions and answers) 




1. What is the name of limit gauge used for inspecting the out 
side diameter of a shaft ? 

231- >S)o6" 80^" !?!". 

2. What is the name of gauge for gauging the thickness of a 
plate ? 



3; What kind of limit gauge is used for gauging the inside dia- 
meter of a Bush ? 

:- gfr Tte. 

4 ; What are various sizes of limit plug gauges as per LS.I. speci- 
fications ? 



:- (wo *.*.; 10-30 ^.s^; 30-63 a>; 63-ioc 



100 



250 
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5. What are the various details that are marked on a limit gauge? 

:- 1, sfaoSff 2. , dS^e'-SafcaS. Tr-IS" 3. 'Go' W^sfcpfeo 



4 *NoO ? w"S s$J-k ^oSisS 5 iS^e-SSfcaS- ex3 6 



6. How a plug gauge is designated for checking a bore of 10 mm. 
diameter ? 

:- *Go-Nogo' plain plug gauge 10H7. IS: 3484 

7. What is the difference between a gauge and limit gauge? 



Q 



8. What is the common material used for limit gauges? 






TEST QUESTIONS AND HINTS (Chapter - 15) 

1. Write short notes on interchangeability of parts ? 

(APP - April, 79) 

2. What is a limit gauge? Why is it used? (July, 74) 

3. Explain clearly what do you understand by interchangeability? 

(APP - Oct. 73) 
4; Write short notes on :- (APP - April, 1981) 

(a) Radius gauge. 

(b) Feeler gauge. 

(c) Screw pitch gauge. 

(d) Slip gauges. 

(e) Limit gauges. 

5. Define the following and differentiate between these :- 

(a) Tolerance and allowance. 

(b) Free Fit and Snug Fit. 

(c) 'Go' and c Not go' of a plain plug gauge. 

(d) Inspection gauge and workshop gauge. 

(July, 1981) 
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(LIMITS, FITS AND TOLERENCE SYSTEMS) 

16,1 3&t5c$5os$^ (Introduction) 



O 

. 2 

3. 






16.2 ^ocSS""^ "^sS^ (Standardisation) 
eo 






, 

. 34oa 83&O. 

' CO 7 C^ 7 



o^o" ^-S" wcSfci^>Tr"^ "aBSeSoxSo 



ro 






16.3 s5xa)o ^2S5Scoo ^5'o^576^x)Oo (Definitions) 
o <o 

1. 13-^0^6" s^ (Nominal size):- 




2. "^S" "S Z? (Basic Size):- DS)o4oo s5b8cbo $faa 

o ^ ro co 



co 

b "' " 



"^23* (Actual Size):- *& ^ S5^qg)?5b ^e>DSS7r S) 

* J ^ 



(Limit):- 

ea i. Ke. sseao (high limit) 2. sa, sS8sx>a (low 
limit). 
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16.4 




(Tolerences) 






1353 

Tolerence=High limit of size - Low limit 

j|b 

of size. (20.05 - 19.95=0 10 ram 










Fig. 135 



^sSex>:- fc* 



(unilateral tolerence) 2. 13 - 



,n+ - 



_,n+- 04 






"3 - 



20 



' * 



(Deviations):- 

(deviation.^ 

(Upper deviation):- xess, 



(Lower deviation):- 

4-0.03 

:. 35 ' 



0.03 Sto.Sr; 2: 
s= 35 4-0 03s 35.03 

* * 

5. 



=: 002 



4. 



='35.03 34.98=0.05 



= 35 00 



U7 



16.5 



(Fits) _ 



(shaft) 






(hole) 



1. I 



(Clearance Fits):- 



v &>& *#>.* 



136SS 



Fig. 136 



- 13 



eo 



H 7 gs 



(Precision running fit) 



H 7 f, 



(Close running fit) 



S 



(Normal running fit) 



**% 
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Hs 






(Loose running fit) (plummet block) 



H 9 C 9 



(Slack running fit) 



- H tfo^sfci jg; a, b, c, d, e, f, g 

5 6 7 



2, 




fits):- 




s5 (!6o 



Fig 



eo 



- 14. 






ro 



r- o) 



H 



s 



(Press fit) 






"S 



H s s 6 



65 



H 



s 



H 7 M 6 (Shrink fit) 



3. 




C*> " CO 

*5 3ow& - 15. 
eo 



g^g 
(r 




H 6 Js * ^S&dT (Push fit) 
H 7 J 6 

H 6 k 5 3* 2.4T iwo^ ^ar 

H 7 k 6 (Light keying fit) 



16,6 o^^">e>o - S c*toB5\ex>( Allowances and clearances) 



oo 

*' O 



OesS Jg^S 



1. *es Se>DsS?<e) eS (Maximum allowance) :- 





(Positive allowance) :- 



3 -TtttSS wo-s (Negative allowance) :- %&* 



rfi 



^ (Maximum clearance) :- 
2.*oa, sjosisoawfa- 



iS)8cJS38 



150 

16.7 



Fig. 138 



L 






(Hole basis system) :- 




fit) 2. Sowao^ 2:^ (Sliding fit) 
(Force fit) 









:- ga 



B.S.L, I.S.I. ? 



CO 



sr;Dos$6" Ji 



3 



^3(Shaft basis system):- 



139sS 







(running fit) 2. *jo&ofi' f>fi" (sli- 
ding fit) s&a<s$D 3. ^^\ $ff (Force fit) 







.. 
<O(O 









(Advantages):- s}S 



151 

- - *^ v*r 

3. 



. 4 



16,8 Sio^ S>K5 JSbooo (Limit systems) 

ej 




(Accuracy) 
dtea. 1 

all limit) Stf. 2. yjas (British) 



(New all limit system):- (*(* 

CO 

12 



(F) 2. g^o^ (D) 3. $ |>^ (P) 
4. O^o^ |)ff (X,Y,Z) 




8)K! ^ (B.S.I, limit system):- 

eo CB 



0.04 wo^b^awo Sbo& 19.69 ^ofo^sfcxy "S ^sS^So 21 



is ^^w tf^c/w^ 
asgder* e^sfr-oao^ &^a. 21 
ABCDEFGHJKMNPRSTUVXYZ 

1)438 ^Soo?>o-0 cttboo^o qCo^5o^^ 
ocSwa^S). iS^e)^^ (J?(^oe>j3> 1 Sbo& 16 sStf^ ?Co 

B.S. 







16sS sSer* sS8oSSfeSD. 

6 



- 16 : 

i 






(running fits) 



600 r.piin. 



600 r.p.m. 






Up to 1/2 
1/2 to 1 

1 to 2 

2 to 3 1/2 

3 1/2 to 6 



0.0005 to 0.001 

0.00075 to 0.0015 

0.0015 to 0.0025 

0.002 to 0.003 

0.025 to 0.004 



0.0005 to OiOOl 
0.001 to 0.002 
0.002 to 0.003 
0.00} to 0.004 
0.004 to 0.005 



2. go& ,*r 



(sliding fits) 



. 

y ro 



(clutches) oS'K 

v ^ . 



Up to 1/2 
1/2 to 1 
1 to 2 
2 to 3 1/2 
3 1/2 to 6 


.. i 

_. _ 

< 

mjjiTT , 

^^i 



3. 



0.0005 to 0.001 
0.00075 to 0.0015 
0.0015 to 0.0025 
0.002 to 0.003 
0.0025 to 0.004 _ 

(standard fits) 



Up to 1/2 I Standard to 0.00025 
1/2 to 3 1/2 I Standard to 0.0005 
3 1/2 to6 f Standard to 0.00075 



Standard to + 0.00025 
Standard to + 0.0005 
Standard to + 0.00075 



4. 



|>bo (Driving fits) 



Up to 1/2 
1/2 to 1 

1 to 2 

2 to 3 1/2 

3 1 12 to 6 



Standard to +0.00025 
+0;00025 to +0.0005 
+0.0005 to +0.00075 
+0.0005 to+0;00i 
+0.0005 to +0.001 



+00005 to +0.001 
+0;0005 to -t- 0,001 
+0,0005 to +0.001 
+0.00075 to +000125 
+0.00 L to +0.0015 



5 



|to (Forced fits) 







Up to 1/2 
1/2 to 1 

1 to 2 

2 to 3 1/2 

3 1/2 to 6 



+ 0.00075 to + 0.001 
+ 0.001 to + 0.002 
+ 002 to + 0.003 
+ 0;003 to + 0.004 
+ 0.004 to + 0.005 



[20] 






153 



(3) 

v ' 



ttf 



(I-S : 919-1963) :- 



IS 



25 



rx^co (deviations) 



ZC 



500 



*- 1963- && 



. 500 



3150 



S : 2101 - 1962' 






LSI- 

165SS 



(Free fit):- 25 



CO 



, 

IT- 



13s5 



. - 

(Fundamental tolerence unit) ?sb 



0.001D 2?U"*& (0.001 



24-30, 30-40, 40-50 ? 50-65^ 
160-180, 100-200 3o.S>j\e> 



30 



1-3, 3-6, 6-10, 10-14, 14-18^ 18-24, 
80-100^ 100-120 5 120-140^ 140-160, 



O 



25 



= -V 18X30= 



17sS 



es 
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o w 

tfo^So - 17. 
eo 



35* ] ITS IT6 IT7 ITS IT9 IT10 ITU IT12 IT13 IT14 1T15 IT16 



CXJ 



[ 7i lOf 16z 25i 40z 64* lOOi 1601 250i 400z 640* 1000' 



H ^TP ^6" iS^e)^ fcr ITS 



^/ 23.2 + 0.001 X 23.2 

= 0.45(2.85) + 0,023 =s 1.282 + 0.023=5 1.305 (l.3 ^ijr*;Sbex> 

= 25X1.3=32.5^ 



0.033 So.SiJ-.oo^ H 

"3 25^ To^^ax.TT' cJ5o^b55b. ^23^3 sS^^"^x^ ?T _ "SpDOatf" (high limit) 

i gj U ^ 

= ^5.000 4- 0.033=25.033 Sto.Sto*.ea SJOix ^81^6 (low limit; = 25.000 

* 

-f-0.000~25.000 
25000=0.033 S 



eo 

i=33 ^.s-^e)^^ 17 sS- ^*^>o& 9sS 



=40i. 
(Fundamental toierence=40 X 0.033=52 






S.I. 



d, ^J5?<i or^tf'iSSo do55asl5"=s ItiD . 44 

^S ^r^ (Fundamental deviation) 

~^ 

= : -65 'aojjr'SJbGQ ^ 0.065 
=25.003-0.065=24.935 

^80oS =25.000- (^S 

=25.000 - (0.052+0.065)=25.000 - 0.117 
=25.000-0.117=24.8^3 

H.T - L.T=24.935-24. 883=0.052 






9 
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If '.9 ^o!T-.e>"^)o) (Selective assembly) 



5 



3 3 









^'38 5 

e> 63 co 



^ 

16.10 K5oX^ ^\ex5-83sr > ?joX) (Short questions and answers) 



1. Fill up the blanks. 

a; High limit - low limit = .................. b) The extreme 

permissible dimension of the pan is known as .................. c; An 

intentional difference in the siz-i of mating parts is known as--- ......... 

d) ........ ......... are the permissible variations m the size of a part. 

- a. Tolerence (AS^oW^) b - Allowance (weS5^) c. Tolerence 
-^) d. Limits (Dao^j). 

2. A dimension is specified as 30+_3.03 mm ; State the following 

in relation to this specified dimension. 

a. High limit b. low limit c. Tolerence. 
#:- a. 30,03 mm. b. 29.97 mm. c. 006 mm. 

3. The dimension of a hole is 40 +JX02 mm. and the dimension 
of a shaft is 40+2:22 mm. Then what is the maximum allowance? 

JB i 

:- Maximum allowance (*6g, w>S5,$=*esx zf 

"S ^) i.e. 40.02 - 39.98=0.04 3o>. -&S &> 
eo o / ,ee 

4. What is meant by positive and negative allowances? 

23:- #5^ a > 5tf ^ *&& ^STP cJSbo^^)^ 3 5^82435 



^ 



5. What is meant by Hole basis system of limits and iits? 

IP 



CO CO 
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6. What is meant by shaft basis system of limits and fits) ? 



"WSSo 



7. What do you understand by the symbols H 5 , H 6 , H 7 , etc, in 
LS.L system of limits and fits ? 

- H 5& 1b2$ 9c)j5s5 Hole <& H?)csSc5dD;3b 5. 6 7 "Sooll 

* Ci " 7 > 



8. How a fit is specified in I, S.I. standards ? 

- 3o&d$:\T a-o^&eT'* |)sf wzr^^^go 25 HS 

C3 C3 

1. ^r^e? 3 . (WKSTV 25 >o,^.) 2 % sj^ 5 ^ fiftS i (W^TT- H 
. 3. S^^^^rj- 65^^^ jJ^S" (wf5-7P-8). 4. 



9. Match the following Fits : 

1. Wringing fit Clearance fit ( ) 

2. Loose fit Transition fit ( ) 

3. Free fit Interference fit ( ) 

4. Medium force fit Transition fit ) 

5. Tight fit Clearance fit ( ) 

6. Medium fit Interference fit ( ) 

7. Snug fit Clearance fit ( ) 

8. Shrink fit Clearance fit ( ; 
a:- (2), (1), (4), (5), (3), (8), (6), (7). 

10. Fill up the blanks in the following : 

(a) If there is positive allowance between the largest size of the 
shaft and the smallest size of the hole, then the resulting fit is known 







* JLLL* 



(b) If there is negative allowance between the largest size of 
the hole and the smallest size of the shaft, then the resulting fit is 
known as ...... * ........... fit. 

(c) The allowance may be positive or negative in^ ............ fit 

:- a. Clearance fit (l^care^ f>aT) b. Interference fit 

c. Transition fit 
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TEST QUESTIONS AND HINTS (Chapter -16) 

1. (a) Bv means of a sketch explain what do you understand by 
Tolerence and Allowances. 

(b) What is meant by Hole basis and Shaft basis system of 
limits ? (July, 77) 

2. (a) What is the necessity of giving tolerance on dimension on 
parts, (b) Name different types of fits used in Industry? IJuly, 78) 

3. Describe the different types of fits. What is bilateral tolerence? 

(July, 79) 

Hint: 1. Running fit :- 



2. Driving fit : 



3, Force fit :- 



4. Shrink fit -: tfoij?^^^, si^s^ g^-o^a-Tn c*5boo&, 



o 

|eo 
*** ** 



5. Push fit 



S3 



* 63 

4. Differentiate between tolereace and allowance. What is the 
necessity of specifying fit on assemblies of components in engineering? 

(July, 66 J 

5. Define tolerence and allowance. Give an example of shrin- 

kage fit ?. ( Jiil y> 74 > 

6. (aj Explain the following 1. Clearance fit- 2. Interference fit. 

3. Transition fit ? 

(b) You ate required to force fit a mild steel shaft in a hole of 
25 mm. nominal diameter. What allowance you will give on the 
shaft force fitted in the hole of corresponding size. (July, 71) 

Hint:- 



0.05 a>..e 

7. (a) Define the terms 1. limit 2. Fits 3. Tolerence 4; allowance, 
(b) What are the basis of limits? Which are more advantageous 
aad why ? _ (July, 73 > 




(SCRAPERS AND SCRAPING) 

17.1 rSi_8>o;fc-a-a aa^o^cS (Scraping and its purpose) 

V. <T^ 



~ 



* CD 



0.10 



040 Da8to e > ss 



WotfbSo. 



17.2 (j>k_&> - B"CPje5SiM (Construction of Scrapers) 









>JT~ 



100 



O 
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(Types of Scrapers) 






(Flatscra- 




(2) 



* (Hook-scraper) qai40-(2)s$ s^ 



Sgcfibooft 



159 



(3) 



round Scraper):-33 w 



(3) 



(T) 



1403 



( 4 ) 
Swo" (Triangular) 



(Three cornered scraper):*- 

K>oSbeso. uoss ^^>^er* (4) 



3 ^ 



d^ooo^o 6"3\Xj3e>sfc 

<^J 
* 



(5) "^o^ 1^o<S? i^.^eG (Two handled scraper):- s>a> 140sS 

>D (5) s^g tfr&j5fcooA "feo^w 



bg 



17.4 
(i) 

(Red lead) 



(Methods of scraping) 



"3" 










Fig. 141 



8 



CO 



002 - OOo 
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(ii) ^oo Xr6v&e>o ! t>, 5o 

* x 



(iii) jj^^ ^ (Frosting) 

vJ 






S>ucSros5/S&?Sb 




17.5 





3. 

63 

gdtfcafirf ^esS- deft 






17.6 (1 



CO 

8 

'-' V. 

3 ii> 

*- j 

4 






. . 
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17.7 tfoJO* 1 * S^\ e - &5T>?jo>o (Short questions and answers) 
1. What are the advantages of Scraping operation? 

2 



. 3 



2. How do you grind a blunt Scraper? 

1 



d8?< ^totor*^sS'5sSb. 2 ^ 

65 ^ 



i 

(j 

. 3. 






3. Why gun-metal bushes are scraped before assembling? 



oX ' 

4. When using a half round Scraper, in what direction it is moved? 



5* Fill up the blanks in the following : 

(a) Scraper should not be used for removing quanti- 
ties of metal. 

(b) The greater the cutting angle, the are the chips, 

(c) A Scraped surface is smoother than a filed surface. 

(d) The more the bearing points per unit area of a Scraped 
surface the the quality of it. 

:- a. Large (oisfo 3>) b. Smaller (&&} c. More 

\ (j^ f \ *"* / 

d. Better 



TEST QUESTIONS AND HINTS (Chapter,- 17) 

1. Give the names of different types of Scrapers and explain them? 

(July, 73) 

2; Name three types of ordinary Scrapers and describe as to which 
type of Scraper is used for what purpose ? (July, 74) 

3. What is a Scraper? Name the different types of Scrapers. 
Describe its use and the material which it is made of? (July, 76) 

4. (a) Name three common types of Scrapers and state the class 
of work each of these Scrapers would be used ? 

(b) What material should be used for making Scrapers? (July>79) 




(LAPPING AND HONING METHODS) 



18.1 







(Paste) 






3. 



18.2 



"SJ 



Fig. 142 



tt> 



CO 




Fig. 143 



(Lap) e 



002 






(Lapping tools) - 






(Laps) 



s5o8cfibo 







(a), (bj 






143sS 



(a) 

\ f 



gj 



(sleeve) 

* ^ 



en 
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18.8 er^&o^" ^| gr o &5~ej>o (Abrasives) 

(Abrasives) 






(emery), r^o^S (corundum), 
(silicon carbide) <y 



280 - 600 l-,> ^Xe> 

(chromium oxide) 

(Lappiag compound) 
(paste) 5=n.ss^ 

3 

18.4 ero)o/^" s5^Soe>o (Lapping methods) 

(Flat surface lapping):- r-^"aD6a^ 



eS5"j-&ff7r'S> 

9 ^g" 10 




164 



Gf* 



144s$ 






. 6, 






(ill 









wSD 



18.5 



(Honing and its purpose) 



x 



*flto&fttf5o 5b8d55bc 






18.6 



"SsfeoS" 

(Description of Honing tool) 




Fig. 145 



CO 



3 



S|S 



CO 



CO 



3 

1455$ 
cKSboo 
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18.7 tr^^o^" ^cXS Sz^^sSx) (Process of Honing) 



Scss?s5-c5o\ri> 

S3 *bJ 






075 
2. 



o 

2 Ib 



6-27 l^^ sSb>Sd&oo^ s5"S.Sb. 4, 



18.8 KJoX^ ^S\ e - 85T2,v>e>D (Short questions and answers) 




1. Name the lubricants necessary for lapping 1 



i) ^r 1 ^ (copper) r*tfoS3 (corundum) 






5" (cast Iron) 
3) . ex> (steel) \r*aocso 

(chromium oxide) 

2. What are the defects in dry lapping ? 



* 



1)5" <L*3co ^bCd5 er" ^CP^" 'S'S&.ffe. 3. 



3. What is msant by term 'vehicle^ applied to lapping operation? 
What are its important properties ? 






<Sc3S}cn?\o{$c> 
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2. 

e 



dSboodfefea. 3. dcfi-jn tfesfr^SaoSo&D &>8d&> 4. -rf 



4. What are the two types of motions possessed by a honing tool 
head in use ? 



*:- l. S >*;* 2. sSjjfr^f&oft (reciprocating) tf 
5. What are the grades in Hones ? 



6. What are the materials used for Hones ? 



^ k X 



7. What is the main difference between Honiog and lapping? 

23:- ^>o>o sSOer* sStrr-tf sSsa)^ ^^^ 7r '^ 



o 



* 3 ej- 



8. Give some possible causes of defective lapping? 



a 3 

TEST QUESTIONS, AND HINTS (Chapter- 18) 
I. (a) Explain the different methods used for finishing machine 
slides? (bj What is the object of honing? What are the effects of 
Honing on the efficiency of a running components ? (July, 1970) 
Hint:~(a) jS 



2, oigCsS -STC^WTP da^sSo* -SW.. 3 -ui 

. 4. 






2. Differentiate between lapping and polishing ? (July, 74) 

Hint:- Polishin :- 






d&oo-O 

tf^ofctf 



3. Differentiate between lapping and Honing? (July, 78) 

oOo 



19- a o > o K & P 00 eo 

(ENGINEERING METALS) 

19.1 3&tS<s$j& (Introduction) 






: i 



(Metals) * (Noa-metals) 





CD 

19.2 

(i) ^SS' $25j^wex) (Physical properties):- 

3. 

7 






(ii) cao^olSS' $^5 j^oo (Mechanical properties):- s{S) 



2. Ss ?^s3^eS (Elasticity):- 23 



3 ^^^ro (Stiffness):- 



168 



8. 



10 



19.3 



SO 



(Plasticity):- 



(Malleability) :- 






S 1 (Hardness):- 



(Brittleness):- 



(Tenacity)"- 



;!"^^ (Toughness):- 






(Diflferences) 



- 18. 



(Metals) 



(Non-metals) 



3. 

4. 
5. 
6. 
7. 



sfoo-C 



?& 



2 



3. ro|J58 

4. 

5. 

6 






19.4 



(Ferrous materials) 



2>,T 



(Blast furnace; 



(Iron ore) 8 



146sS 



24 



36 



2 



(Rivetting) 



04.5 



(Bosh) 



[22] 
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* - 
*5> 



600c - 700c 



I500c 



19,5 



drop 




4, 



.4- 

,5 



x 1 



i 147 



Sb (tUVers) 

* 







ro 



"So 




Fig. 146 



d5oo& f &s> 






(melting point), 






(Cast Iron) 

(Manufacture of Cast Iron):- 2>/f 

(Cupola) 153 -OiS i^S^eT* ^SRo-O 



3 






4. 



2. = 
5. 






6 






8. 



, 9 
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^ 

^tfb&o^x^ T^sScrotfo $^JtS^e>D (General properties 
of Cast Iron):- aa ?C3-7rKfc 

o 



1200 




>o" (Varieties of Cast Iron - Compositions -properties 
and uses]:- s^ q^>^ 1 IT? g-'S 1 sob^ 2 "2>T ^S" so^ 3 

^ 9o o 9 



^ 4. -p|" -ST>g SD^ 268^00 5, 



(i) l^-T-S SD25S" (Grey-Cast 

3 




:-. 1- (neS" sSesS g'Ao <-cv\c& 253*'*^* cJ&ooi^o^b. 2 



"So ^sSacS^oa "3o2x5"!!> ^*^ 

M^d ^M^ 

4, &S> srS> r ^cS5b^^. 5. 
1150c - 1200c s5b 



ro 



(ii) "a eT 'g^S" SD $5 (White Cast Iron)^ 

^~ ^ ^i 

: - 94 ^a^o sj^b^, 3 ^&&> "daiofi'S^ ff^fttf ?t^aasa 0,5 

(impurities) T 




3 

8^0-0^ 



(iii) ^on1j^ -g^S" 05^" (Mottled Cast Iron)e5^ 

^ 



- 93.5 TT^^X) qs$) 1.75 ^^ 7r^iT, 1.75 
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9 r-p 

t ot u.. 



SM5^olb ^So^-cS ^otfes-rr* & ^?^- &M> 8^0-0;$ 
, 4. 



(iv) ^f -^f S3S^ (Chilled Cast Iron):- 

(chilling) wo5b^s, 







63 

^o-O ^^^w^^r ^SjfiS'i'^' 
2 sr*;xr*x> ^^o^" i^j-g"^ 4s 



(v) SS!r"SoS)d" T'S' 3tf ,5" (Malleable Cast Iron):- 



(9oOc-1000c & 




2. tf6.aS ""SbSjlSa-Tp^ ^So.rf SDe)^x-7p^b dSboo^Sb. 3 



O , 



19.6 ^CS ^(&s5co (TT'eT SD^^) (Wrought Iron) 

(i) KJoK^sS-va SD^x5^o:^ ^S 0l T ^S" (Puddling Furnace) 

25 

(ii) fCJ / J^^'^ ^^-^^> 3 ejo (Composition);- Jtoer 8 025 



(iii) ^^J^coew (Properties).- 1. Is^sbsSo^ strs ^Tr^eo^D ? 

2. doK> Scc.so2ij5b. 3. Xjoe 

^. 4 
o. 



1535c 
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(iv) 



2 13 



f)5~ 

C3 e3 



3. 



4. qft 






19,7 



(Steel and its varieties) 



(i) 






(ii) 



2, 



3. 



1. "?>ooo^ "Bftf N 

co 2J 



fceS" (Plain Carbon Steel):- &s> 

o 



eo 



- 19. 






85" (mild steel) 



or low carbon steel 



63 



(medium steel) !(High carbon steel 



0.3 



03 RSboS 6 



0,6 rfbofi 1.5 






. 3. 




1400C 



. 5 



eo 



2, 






A 



3, 1300c 
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laboO 
la C 

' jorl 



|ff (mild steel) 
low carbon steel 




steel) (High carbon steel) 



(Special & Alloy Steels) 




(1) 



03 



!f8coafosfo. 



. 36% 



a 



Ibex 



fio 



(Invar) 



(2) 

\ - 

- 20% 






. 18% ^o^, 4% L^aoci&o. 1% S^&d&^oeD ?Ce; 



(3) (J^stocss&o & 6" :- sjS 6-sSj-pfo 

(Balls) S^fe^ S&S&8oxfcs6 





(4) af^-^^cssbo |5" > a^ff 3.25% 
0.25% 



(5) s^oKfeS T (Manganese Steel):- 



' 

/ 



15 3S5o S'^^a)^^. ex) 



cr> co 



(6) ^-^cssbo 1 5 (Vanadium Steel):- sja 3f 



0.5% sSaoa 1.5% ^^o^o $ 0.15% 
0.3% ^<3& ^ > a d j D 0- 13% sfoofi 1.1% 



(7) ^cw^ ^5" |ff (Stainless Steel):- 18% L i^aocs&o, 8% 



(8) g^^ |^ (Cobalt Steel):- 12% 






no 



19.9 srS"-.^)|fS" e5^<6-;$x>ex> (Non-Ferrous Metals) 



e 



rr-?^ (Copper), eex^a^o (Alluminium), 
(Zinc), ** (Tin), &*ss (lead) ^ 



175 

(Copper): - 



1083C 



$ sn\Je>So, 



glQ 



100 - 150c 



ocoS S?i5bsS 



(Tin):- 



oooS 



. 
^ 

ff> 



5 rro 

t$?Cex> s5b8d5ao ^j^o^S) ^Soejef^ ST ^ S ^ 



o (Alluminium):- 
(Bauxite) w?Sb a)S>K^.^bo& AB^ d ^cssbadScj-eSbS^S. cxcS &e>$) *^co^) S?5 

648c 



(Zinc) :- oxS 

ooofi 



r . 

(cans), S 



(Galena) 



~ 11.36 rtp'&A. T^o|a^5^ SSoSj^!) ^So^TT* cJiao^b^), S}S 327c SS25 
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** 

19.10 an-S'-.'fJS" <ier*o5b eS^^&o^ (Non-Ferrous Alloys) 



ro 



( i) a $(5 (Brass):- cssb-j^ssaa^ trft ^05^ ^ 8^ A^ & 

\ / ~ a O 

60 - 70 v*&3x>v sx5d5o&:;5b. cs&^ss srf a v 

^^ rt 

^). 60% T^ft, 40% dtSb^sSM dSa^x ^^^ "^^ ^o;" (MuntZ) 
>o5be5o aS ^ye/^ "So S^S soSdSbo 2)e>~5o;$ 

^ * 



(ii) goxSo (Bronze):- 



(iii) SjPdr^S" ^rotf (Phosphor-Broaze):- 

03 






(iv) KS" ^D^jef (Gun-metal):- 88% ^a, 10^ 



20% 



S|6 

(wearing) 

(marine) 






(v) e)ex^QS^^^oo I^To^" (Alluminium Bronze):- 90% rr-J<, 



g-T-Sofi' (die- 
casting) 



ea 



(iv) ^^"^D^ef (White-metal):- 




s&SdlSbo 6o^"^lS Wffe >>), -3boeD ?) 

o 



[-23] 



177 



(vii) b-^Q 
d 

0,7% 



(Duralumin):- 5% 



0.5 






3 ^ 4 



(Age Hardening) 



62 



43 



&doo 

O 



(Rolls Royce) ^o^fe^ 



CO 






, 11 



questions and answers) 



1. What are the differences between Cast Iron and steel ? 

Icj 
eo ^^ 



1 



3. sja 1200c 



TS$ 



2. SjS 

sSo^S sSsSbeSo 

3. sja. 1400 c e 
4. 



S$ox5b^, 



2. What are the merits and demerits of cemented carbide metal 
over high speed steel in cutting qualities ? 



2 



^>adt5bo 
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2^06 oJT ^csScrtStSb^sfc. 6. "5^2.^5" So 



3. Fill up the blanks in the following : 

(a) Carbon is in the form of in grey-cast Iron. 

(b) metal is employed for members subjected to 

Shock loads. 

(c) Alloying of chromium in steel increases its and 

(d) Adding Nickel in steel increases its and 

(e) Presence of molybdenum in steel increases its and 

(f) Tungsten in steel increases its and 

(g) Vanadium in steel increases its and 

(h) Sulphur is some times added in steel to improve 

:*- (a) Free state (b) Nickel steel (c) corrosion resistance and 
Hardness, (d) Resistance to impact and Hardnessi (e) resistance to 
creep and toughness, (f) red-hotness and toughness, (g) resistance 
to shock and toughness, (h) Machinabil ty. 

4. What are the special characteristics of Non-ferrous metals? 

23l 1 SwO'S SJ$J,Jvy o3 oJ"*5 &iOOO 2> SjOO*w 65'aX xT'^jr^S 5jJJ5X> O. 

<J * 9 

^ -t$< 



What is Stellite ? 



6. What is the effect of Sulphuric acid on copper? 



TEST QUESTIONS AND HINTS (Chapter - 19) 

1. (a) What is an alloy steel? How do alloying elements influence 
the properties of steel ? 

(b) Give the properties and uses of 1. Grey Cast Iron. 2. White 
Cast Iron. (July, 74) 

2. Describe the properties and uses of the following. 

(a) Cast Iron (b) Brass (c) High speed steel. (July,!?4j 

3. What is the difference between Brass and Bronze ? (July, 75) 

4. Give the standard percentage composition and uses of any 
four of the following. 

(a) mild steel (b) High speed steel (c) muntz metal (d) invar 
(e) Stainless steel (f) Monel metal. (APP. Oct., 77) 

5. Distinguish between hardness and toughness? How is the hard- 
ness of a metal checked ? (APP. - Oct., 76) 
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(KEYS - COTTERS - PINS - AND THEIR USES) 



20.1 




(Temporary and permanent fastening devices) 



Ibo^S 



(keys), 2> c r 



j5to, 



fasterners) 



(permanent 






(Rivets), 



20.2 

(i) 







and definitions) 



' s 



<*>& 



wo 



(ii) '!' 



oJ 






of key):- 
(joint) 






(key) 



$6 



^-, 




(Definition of key-way) 
(Hub) 






(iv) - 
(Parts of keyed joint);- I48s5 



1. T030 2. 




Fig. , 148 i- 
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(running capacity) e>& 






203 - 



of keys, key-ways and proportions of dimensions 



and Fittings) 



& (A) 



tfof 



(B) a-a<r-l (C) 



I 



(A) 



-^ e>D (Sunk-keys):- (i) 



(ii) 



(iii) *i-$5"- s (iv) 



(v) 



(vi) 



(ke>-way) 









|s5 S$o> (T=|W) 



o 



(i) 

1;100 

(ii) 

v ' 





-s (Taper-key):- 



(Rectangular J 



eo 





Fig- 1 49 



149sS 



eo. 



(iv) 



(Gib- Head-key;:- I50s5 



(a) 



W = 



ID; 



T=|D 

100 "frtSS" 




T J(Woodruf-key);- 



151 




- b) 






CO* 



18 1 



- e> 



1. 



2. "fc 



O 63 O 




5! (a) 



(c) 



i0" -J ex) (Feather keys) :- 



ex> 



152sS a. b ^ 

9 



Fig. 152 




b) i->r 




Fig. 153 



a) 



b) 




Fig. 154 



a) 



-i, b) 




153s5 



Fig. 155 

a) &' 



b) i- 



* w 



oooS 



154oS 



{single ended) 
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155sS o 
feather key) 









(Double ended 



b (b) 



(B) 3-<<>f J ex> (Saddle keys):- 



S3 






15635 
l-e 




CO 



Fig. 56 



- to 






-l (Flat Saddle key):- 









2. 



-i (Hollow Saddle key):- & i w 



CO 



(Q T 



keys):- 



;68c*$ 3 






. 1. Sj^-i oo 2. 



(Pin-keys):- 



Tfftr f*jn 

1? 



. 157sS. s^ 



8 



: 50 




Fig 



-|ef* 



- (Cone-key):- 




CD - 



l83 



(Spline shaft):- ocos io9sS 

3 




Fig* 159 



20,4 
(i) 

\ / 



<&>8<35x> 



CO 



ar- ooo 0^)0 (Cotters and Cotter joints) 



CO 






CO 



C3 



-5-^5" 



(ii) 



ar^ooooeS" 



-OsS?5c 



(details of cotter joint):- 160s$ 




,era 



'. a) 
tional end view), b) -ss> ;>8cJ5 c) 

C*> 

( Sectional elevation). 

A 



(Sec- 



Fig. 160 



2TOiooS" 



aroooo^" 






(iii) 






(Tension) 

90 



S" (compression) 

3. 



(reciprocating) 



i. 






(Torsion) 



2. 



3. 



4. 



20.5 4 ^' 



(Method of cutting key-way) 
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(i) 



(Marking):- l 



. 5, |. 



Tjx 




A 

(H) L. 



-. 1. 



(0.5 






^. 3. 
4. 






50.6 L 



(Fitting and removing keys) 
(i) l-Sftotfo<b(Fitting a key):-!. 



dSao-O - 



. 2 



^ 3. ft&Sd 
. (f . 



,___, -^a^&cx^^ (Removing a key) 

QAoS&6 




-eo 



i- 161 



. 3. 












f" 1 c <5s " *> B." O 

L*~ J j^r * 

drift) 



-JO 
I CD, 5^6 J5x K^S-Tn ctt3 ri> 5> S^CXJD^ l-e 



(wheel pullerj 



20.7 a 

(i) 

v 

90 

es 

(Axial) 



PO 



(ii) i'ffo cSoo^^ &$ O^0~.e5^ixwex; (Purpose of Pins kinds) 



. >o5DoSe>?S 









(gudgeon pins) 



20,8 r^oXy^ S5^\e>a-e35T*acxs (Short questions and answers) 

1. Fill up the blanks in the following: 

(a) Any device used to join two or more metal parts is known 
as ............... . 

(b) The pirts can be easily dismantled if they are joined by ........ 

(c) The soldered joints of tubes and electrical wires can be 
considered as .............. fastening. 

(d) A key which is sunk in to a shaft is called a ............ 

(e) A piece of metal which is inserted in the axial direction 
Dctween a shaft and pully is termed as ..... . ...... 

a:- a) Fastener (e>o$s tfes^sSMoo) b) Temporary fastener c) Semi- 
permanent fastening d) Sunk key e) key. 
2. What is the difference between a key and a cotter? 



186 . 

Of^ 

90 



3. What are the pre-requisites of a key for an efficient keyed joint? 



. 3. t-|>eT 



4. 



,cv$ 

O oJG&V XJ A. 

O 



25^6" SX>&-S) 

4. Give some examples of machine parts where pins are used ? 



. 2 
3. 






5. What is the use of a Saddle key ? 



6. What type of key is used for fastening a flywheel on an 
engine shaft ? 

"2p5"-l (Gib head key). 



TEST QUESTIONS AND HINTS (Chapter - 20) 

1. Name the different types of fasteners? (July, 77) 

2. Explain the various types of fastenings? (APP - Sep. 73) 

3. Write different methods that are used for fastening two parts 
together in engineering Industry with example ? (July, 72) 

4. Name the different types keys and describe their uses? (Jan.,62) 

5. A pulley is required to be fitted on a shaft explain how you 
will fit it ? (July, 69) 

6. What is a key? How do you find the size of the key? You 
are required to fit a sunk key on a ^" shaft. What should be the 
size of the key? Describe correct procecure of fitting it? (July, 72) 

7. What are the different types of keys used in the practice? 
Describe the location where each it is used with the help of sketches 
for any two types ? (July, 79) 

8. What are the different types of keys used in assembly? Sketcn 
a joint using a woodruff key. What are the advantages of a spline 
shaft, over a keyed shaft ? (APP - March, 72) 

*%* 
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21.1 



( BOLTS - NUTS - WASHERS - SCREWS } 

(Introduction) 



( Fasteners ) 



21.2 



eo 



(Bolts) 




^^^^oo(ConstructioDal details of bolt): - 






(Hexagnal head) 

S>tT*Lwsfc> 



2. 



& 






oSodS 




1. 



Ssstf rs (Specification of bolts):- 

2 s&tf^M &5" 3. "2r5- 



PS 



4. 






6. 



7 



8. 



(ft) 
Bolts):- 



8 



(Forms and uses of 



(Hexagonal bead bolt):- 






2. 



(Square head bolt):- ^s I62(i) 



188 



Sf- 



Ibfca, 

ro r-> 



3 - 



(Cheese head Bolt):- 162 



(c) 






(Cup-head bolt):- 162 



(d) 







^-5 



(coach bolt) 



^3o" 



S3 



(Counter sunk head boit):- 






6. a- 



162 



(I-Bolt):- 
sStostoff 8 (a) 
:. o' (Eye) 




o 







LS4 



^r^a 








00 



Fig. 






(T-head bolt) :^ 



fh) sS^S 

\ / Q 



8. 



(Hook-bolt):- 162-^D) 






CO 



9 



(Rag-bolt):- 162-(0) 



5<g 



21.3 



(Nuts) 






CO 



"BoiSS) 



Dfto-etoSo 







OO 
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1633 



(a) 



S55\o6 



sSxSo^sfo. 




21.4 



Fig. 163 



(Washers) 



PO 



(Purpose of washers):- 





(0-) <# 





(0 





Cs> 

Fig. 164 




I! Cf) 




< 




s5SSex> 









ft o \5bfeDSo ia 



(Plain washers):- qa I64s5 



(f) 

* 



CO 



05 S 



(Bevel) 



83 









or=0 12X 

* 



S (Spring washers):- &*&$ iS\o/T 

CO 53 QL.HB ^^ ^T 












1. oft<~ "l^ijo^ (single pattern) (sSfeo^D 164 (a)(b) e) 2. 

(ss.?5o.l64c) 3. ^5 "4^5" (grip pattern) (.o.i64d) 4. 
(girder pau-ernj ss.so^ 



190 
21.5 






Fig. 165 



2) 



1) 



(Screws) 







V* 





S 







1) 



3) 5)8)^ (J 



(Set screws and uses):- !65sS 



S5b8d3oo 



screws and their uses). -sjo 

165sS 



2) 



3) 



(cap-screws) 

:- 16osS 



21.6 tfcf e>D (Studs) 






e> 

; 25^003513 

^Ci8c.3DS 




<*> 



FIg.'l6 ^ 

eo 



w (Types of studs).- 166sS 

C*J 

(a) ^e5" ^5 (collar stud) (b) t^S'^or 5 3o3d& (c) 






21.7 ?5oK^^- ^^exD-essafajouci (Short questions and answers) 



1. Fill up the blanks in the following: 

(a) The two uses of a spring washer are (1) ........ (2) ........ 

(b) The other name of a Grub screw is ........ 

(cj For elementary work the thickness of nut is equal to ...... 

(d) ........ bolt is used for foundatioa beds of machines. 

(e) ..* ..... bolt is used for fixing work on a drilling machine table. 
:- a) l. er^ior (for locking nut) 2. ]5 \j&iS~ efto-:fci3(for reducing 

shock and vibrations) b) ^^-U^ ^- (cap-screw; c) 
(The dia of bolt) d) *r$K" *6**g e) 
2. What is a bolt ? *~ 






3. What is the use of coach bolt? 




4. What are the forms of nuts ? 

. 1 "gr'Kftfi" 2 ^-S" 3 E>o7T;3" 4 o^" 



5. What is a set screw ? 

S^SS^JT^ sfcSw ^ci^5 5 sS^ 



TEST QUESTIONS AND HINTS (Chapter - 21) 

1. Name the different types of fasteners ? (July, 77) 

2. Explain the various types of fastenings? (APP-Sep. 73) 

3. Differentiate between a bolt and stud ? 

4. Sketch the different types of nuts in common use. What is the 
material recommended for the nuts ? 

5. Give the various specifications of bolts ? 



22' & O K 5 g 6 00 >j (LOCKING DEVICES) 
22.1 ero/r aes'SjSxso esjSS'Q (Purpose of locking devices) 

^e (vibrations) -s-cre* 



-:. S 



*o6cSD r-a^ SncsSoso ^Ds^^ ^^ ^^feo tfotf Co-* 

sS^coe;^ OAosSaasS ato 

u o_ 



22 2 erc ^ ^cs tf &*jo - G^ii^oo (Types of locking devices) 



(i) e.r-r ^45" (LocknutJ 
(check nut) w^g- 



167sS stojfca (a) s5^ 



a,-! ^-^5- (spanner)^ 8 



(ii) ^4T ^ (Split Pin) 

(b) 



&, ^ c&^s ^' - 



:- sisiHi "lTg* er-So^" 



(iii) -BTasf x5eT Sa-'Aacxj (Use of castle nut): 



k 



[25] 

L 
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S r"c6 



aS 



(iv) 



(Sawa nut) 



rn 



(wiles) 



CO 



Fig. 167 




(v) 



(Spring washer) i 



21oS 



6< 167SS 









; sjfi 



"SaS^JS" "!& e^ 



(Slotted nut) 



CO 



- 167sS 



(f) 



194 



(vii) ^l^^j^" 3eT (Serrated nut) 

STF^s&a 167sS ctoSxa (g) sS25 
(serrations) K & S$ex>-3!0 tffcolb sSr-j&r-ex* 



83 

;r 

anner oSB K " 

CO 

io ^ 



(viii) -o;r "fetf" (Locking plate) 

(spanner) oSB K 



(ix) tT^^aT (Tab) 

167sS ^os (JT) 



^5^5 sS 



22,3 tfo?OsS-* S!i\ oo-asj^ajoeo (Short questions aad answers) 



1. What is the advantage of a spring washer in a locking device ? 



co 



2. What is the difference between a nut and a castle nut ? 



(chamfering) 



erlo^ Sofia . 

3. Name the various locking devices used in fitting assemblies? 



:- 1. ^r^^ 2. ^gf ^^ 3. ^"2)5" 4. 7ep>^^> 5. 
6. ler-^J^^ 7. ^rBlbaTfifto 8. 

ro ti &J co 



TEST QUESTIONS AND HINTS (Chapter - 22) 

, 1. What are the different types of locking devices used in a work- 

shop? Enumerate them with sketches? (APP - Sep. 73) 

2. Describe with sketches the various locking devices used in 

fitting assemblies? oOo (July, 69) 
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( RIVETS AND RIVETED JOINTS ) 

( Introduction) 



(riveting) S 






23.2 



B 



(Defiaition of a rivet) 



Ow 



1. TDOX^T (tailj 2 



, 




3 



"So 



Fig. 



23.3 



fc9exr Q?)cc$fco oi 



(Types of rivets) 



CO 



20X100 



(Pan head rivet 20X100) 



* 






u SCI 



Fig. 569 83i5"e> - 
(conical head) 4. 



** *** (snap " 

head or cup head) 2. 
"Sr'S (pan head) 3. 
s Sr 9 5" (counter sunk head) 






76of 
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23.4 






8r*oooofc-tfrsSx>e>D (Riveted joints types) 



CO 






13 



joint sj: 

"* 



CO 



S; 
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2 



1705S 



2T'ox>oto(But joints}:- 






&J 

Fig. 170 



CO 



23.5 5 Six) 

CO 

1 s^fcT ^ 



170SS 

ar-ooooixSo 



cs 



(But-StrapS) 



CO 



^o.^o^s5cD(Relation between 



the size of rivet and the thickness of sheet) :- 



s*r* 



(Unwin's rule) 



d =1.2^7 



2, 






25.5 



(Pitch of rivets):* 



P=3d 
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B. sfc-8~ (Margin):- 
l* 



M=d ws 



1 od 



(Land) 

4. 



(space) ef.o 

5. 8"SioocSM^^_ S^P^^r-ofeoo" <0o" " ! *r5' 8'5feJb O.Tod 

1.50 Ao5 1.7d 



6. 



m TO w " " TO 

(over lap):- ^ "l^ar-B 

L=3d 






23.6 5 553o/T ^55^5 ^oex) (Rivetiag tools) 






(Dollies):- 



dSao^:sSb SSD ^i' J^^_ " 

O 






3. 3*oo ^^"e (Rivet Sets):- 8"SeSc^" 
(Form) 



(Caulking tool):- S 



198 

5 o5)e>3o/T &j*fT (Fullerina tool):- 

*"" 



IcT 



ro O 

6. ^"So" (Bolster ):-8" 






O 



23.7 S^^OA" ^cJ5x> ^^oo (Method of rivetiag) 



and hot rive 

Q 

ting processes):-" "S 






j*^xnsx) <^S^Ke) s 






iScw oo (Techniques of hand 
riveting):- (i) 



?Cc> . 

2J CJ i 

3. 



4. 

w 

00 ^ ^^ ^J? r^ss 3c*5oo$;sx. (Method of riveting large 

rivets):- -ir-c^ So^S??^ "^gS^ 8^^-^r>^ &>v<$3-** 8*3430^ 

8 ^" 



59 oo 



(a) 



(Pockerj 






(Doily Bar) 




Fig. 171 
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Fig. 171 



a 



ting) g 
(d) 



s$g 






(up-set- 



(*) ^oA" (Caulking) 
(Fullering) 

(caulking):- 

173SS 







i - 373 



(Fullering):- 






l> 

n 

30 






1723S Sfeo^ 
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23.8 5^^><~ T*ooooeT ^>fc 28oex> (Methods of failure) 






S" 860-3 >>&. (Shearing of rivets). 2. e 

V. J 

of Sheet) 3 8"3f~ &r*3z\ "S^e^b? "^P/SbTP 

-u* a co 

4. 

5&J 5&}5 2C 



23.9 tfo/OsS^ S5^SxOD-235r i 8>30D (Short questions and answers) 



1. Distinguish between a rivet and bolt ? 



2. 






s<g eg&j.sS 



o 

2. What type of rivets are used to obtain flush surfaces ? 



(flush surfaces) 

3. The thickness of a M.S. plate of 9 mm is to be lap jointed over 
other of the same thickness. What diameter of rivets you will select? 

a:- d=3 ^+10=3X^+10=19 Sto 

4. What is the purpose of bolster ? 



5: What is the riveting allowance required for counter sunk head? 

TEST QUESTIONS AND HINTS (Chapter - 23) 

L What do you understand by caulking and fullering ? 

(July, 70 (Preliminary) ] 

2. What are the common riveted joints? (Jan., 65) 

3, What failures are likely to occur in a riveted joint? How can 
t hey be avoided ? , [ July, 70 (Preliminary) ] 

4. (a) Name and sketch the different types of rivets used ia 
industry, (b) Describe various riveted joints and draw a neat 
sketch of any one of them ? (APP - March, 72) 

5, Give the sequence of operations ia making a riveted joint? 



e ,1 



24' 2^-2252343o fo oo 
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( PIPES AND PIPE FITTINGS ) 

24.1 28{53Sj;Sx) (Introduction) 



nent) 

12 



24,3 



T-erg b^.^ 

24.2 ^S"^b ^.jT-oaT^gb eT'tf ^^055^ (Distinction) 

9 

&n^^r-3$ &*&) -s-os^^o^ (compo- 



805- as 



(i) TT^ SD25^" iSD8csSx> jbd" ^)S"ex> (Wrought Iron and Steel 

o ^ *^ ^"^ 

Pipes):- 



feesb, TP fts 



(ii) "^S SDJ5,?" *) Uex>( Cast Iron Pipes):- & 

O T Q Q^ ^^ A ^ 

^^ 



(ill) TTA t) 5".e>D (Copper Pipes):-sjS) 



100 



202 



(iv) To|er t> 5"ex> (Concrete Pipes):- &* 2 



CO v - O CJ 



(v) ^20 \5" T) S"ex> (Rubber Pipes) 

\ / rtj * 

wrfso^So 






fe 



24.4 5 . _ 

2 "3o*38cs$b5" s>8<s&> 3. 






24.5 5" JTO (Kpe threads) 



a 



55 woek>^. 2^^^ ^"^^ (Nominal) 



1" woll B.S.P. sfctf W^TT- 1 eoll 



32.25 0.^.00 Si^r'ejB 2.809 Sb. 



(Straight Pipe threads) 



<*boodSoso. 
1) |r-otf2 2) >*)c5 (strong) 3) ^cx^ (double) 



fc 



l" (leak) 



(Taper) 




i.48' 

^0-30 355tfs$x>e:- 

(coupling) 



174SS 



(effec- 



Fig. l74-S^o4S" 



tive) 



5^6cS5bo 



^ 20sS 



- 20, 



B. S. P. 



ft *"" 


^ 

* 


"5025" 


IS" 




^ ! ^ r \ 


5o?^ %" ^0 

cr*"* s5b5fc> 

"rOOcSJ^ 


1/8 , 9.729 


8,567 9.148 1 


0-907 i 0.581 


28 


1/4 


13.158 


11.446 


12.302 


1.337 


0.856 


19 


3/8 


16.663 


14.951 


15.807 


1.337 


0.856 


19 


1/2 


20.956 


18.632 


19.794 


1.814 


1.161 


14 


5/6 


22.912 


20.588 


21.750 


1.814 


1.161 


14 


3/4 


26.442 


24.119 


25.281 


1.814 


1.161 


14 


7/8 


30.202 


27.87* 


29.04 


1.814 


1.161 


14 


1 

1 


32.250 


30.293 


31.771 


2.309 


1.479 


11 


1 1/8 


37.893 


34.941 


36.420 


2.309 


1.479 


11 


1 1/2 


47.805 


44.847 


46.326 


2.309 


1.479 


11 


1 3/4 


53.748 


50.791 


52.270 


2.309 


1.479 


11 


I 

2 


59.616 


56.659 


58.137 


2.309 


1.479 


11 


2 1/4 


65.712 


62.755 


64.234 


2.309 


1,479 


11 


2 1/2 


75.187 


72.230 


73.708 


2,309 


1.479 


11 


3 


87.887 


84.930 


86.409 


2.309 


1.479 


11 



5" 



I.S.2643-1964 



P.P. |. 



F.P.6 



I.S.I, 



204 

24.6 



(Pipe threading tools) 



12sS 







(external threads) 
(Internal threading): 



80 So ST- x> 



^ B.S.P. 



Q 



o 



Stoek) 



eo 



(Die and 

V 



die & stock tool):- 



3 "Sg" 4 ^ 
2 ^g* 4 









"S - 






175sS 



wo- 1 



2 - 



3, "*!" 



4. 2- 




6. 



e 



i. 175 



- 5 



205 






L 



2. 



3 

4. 






5-iSe* fctfff 



si 

J (open) 



5 



*. s 






. 7. 



8 



2 



TSotaff 



6flA 



10 



24,7 



(Pipe working tools) 



l< 



"S S"ejo (Pipe vices):- go 

j 3*05-77* d&oo^j 






a,? 







F 'g- 176 









2 . "*> 5" 13o-uT (Pipe wrench):- 



ie 



ir 
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O 

e^o-rfb^. 



s " 



177o5 s 



3. 



5" 




"eg' "=3 <5" ^"^"^ (Chain pipe tong or 
Cbain-dogs):~ "^g - 



Fig. 178 g 



4 



(Pipe cutters):- 



Fig. 179 ^ 






















(Pipe cutter) 



179s5 



00 







7; 
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24.8 



"SoSo/ 



Q 



(Pipe bending Methods) 



(i) 



1. 



S5o^) 






2 



1805' 



ro 



9 c (Blow-lamp) 
(Cherry red) Zvs 



Fig. 180 



so*f 53-5" (Thumb rule) s 



T 



(ii) 






(Filling the Pipes):- 



(Filling) 






3 



1J 



Wj.oft.j6. 







(Insert) 



(iii) "5J*o<S" 15o<,o^ 



(Hand beading method):- 



208 






Co 



I8ls5 



e> 






cS 



(Hand bending Iron) 



sr-Se)ftj6 




(iv) 



(Machine 

(Pipe bender) 



182^ 



1. S3 2. 

4 t>s$5- 5. 




3 



6, 



S 




/ 



sSo^)o 



Fig. 182 






m 



24,9 t> 



. 2, 




en 






no > 



. 4 



O 



24.10 



(Standard Pipe-fittings) 



[27] 



O en 

"300250?^ 




(Pipe line installation) 



Fig. 183 



^ jgo/Tei 



1. 



(Coupliag or coupler):- 



o 



2 



PO 



(Reducer coupling):- 



3 



(Nipple):- Sa 



4. -1 



(Socket union):- 




210 



5 

6 






(Plug):- 



(sS.tfo.l84.sj) 

' 




(9o-Bend):- 






8 



185-1) 

(Slow-Bend):- 






90 



(sS.tf 0.185-2) 



sS.tf 0.185-3). 
10. d3-l) (T-piece).- 



185-4) 

(Cross-piece).- 4 



. 185-6). 



(Pipe union).- 



(Ends) 




15. 



^05- (Double bend).- 



' 



U 



pj 

U'-TSr eocies -as- -3 

' 
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16 



ft 



(Globe valve) 




eJ 



(Stop- 



valve) 

Fig. 187^3? 5ref~<; ^ 13 

17. Tr*r eg" Trg^-ir-gs 1 (Cock or Gas-tap).- as 

(OSO ^ 

24.11 -Ss 



l) 



f r (join) 



2 



- 1 



g. s&fea &." 
afce 



4 sS 



fel" 



- 1 






3 



ro Q 



tT" ^00^' 



4. oj 



o ? 



2Tax>of fef 

(Method of preven- 
ting spigot and socket joints).- 




Fig. 188 
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l88cS 



24,12 tfcK^ Nex>-.aspweo (Short questions and answers) 



1. Match the following 

^ *^* 

(a) C. I. Pipes. ( ) oil tubes in a Engine. 

(b) W. I. Pipes. ( ) water supply Pipes. 

(c) Steel Pipes. ( ) electrical fittings. 

(d) Copper Pipes. ( ) steam supply Pipes. 

(e) Plastic Pipes* ( ) rain water drainage Pipes. 

:- d, c 5 e, b, a. 

2. What is the name of the tool used for hand bending pipes ? 

;- ^o&ofT > (Bending4ronj. 

3. What is the distinction between a Pipe and Tube ? 






4. How do you specify a Pipe ? 

:- 1. sS^o" 23(55^2^^(5". 2.' IfciSeci&fi' ^b8cS5x 3. 

5. Name two types of Pipe threads and give their purpose ? 



2 

^ L-I v 

6, Give the names of fittings used to change the direction of a 
Pipe line ? 

- 1. ^eS^ 2 90 "SoJ 3. c55^J-^c^E" "^od" 4. U-"So<S" 



;- 1. ^eS^jJ 2. 90 "SoJ 3. c55^J-^c^E" "^od" 4. U-"So<S" "SoDiSwrtj^ 

7. What is the device which control the flow of fluid in Pipes ? 

" 



TEST QUESTIONS AND HINTS (Chapter - 24) 

1. What is the difference between B.S-P. and B.S.W. threads? 

(July, 1975) 

2. What are the materials used for stopping leakage in a Pipe 
joints carrying 1. water 2. steam? (July, 71) 

3. How do you bend a pipe in cold condition ? 

4. Give a list of Pipe fitting tools which are used by a Pipe fitter, 
and describe any two of them ? 

5. Draw neat sketches of any six standard pipe fittings and give 
their purposes ? 

6. What is a sharp V-thread and a square thread? What is the 
common method of cutting a thread on a pipe? (Jan., 62) 

oOo 




25- 5" - 

( POWER TRANSMISSION ELEMENTS ) 

S-i5c55o&xD (Introduction) 

"? S?5* Xe> !fi,So<*T 

U ^ IV) 5 



(Power* 

x 



63 



(Transmissioa of 
power) wci&sS. -^^.oe^ ^^o w^g" <$r*^^^xi)^ (Contrivances) 



1 'Sfi'oo 2. ^5 so 3. 3 3& 4 ^E:o^~eD s5b3c5^ ^ -J 

e ^m ro r-> c 

(Couplings and clutches) 5. " (chains) 6, T*5ex> (Cams) 



25,2 L 9 ex} ex (Belts) 



(The object of Belts):- s}^ l. 



3 



-. 



ej 55D8<sS s5tf bo(Size and specification of belt):- 

a 

CG^ c (ply) e? S5^e6. 3, s6os$ 4. 

6D '^ 

5. "Sex> "2yD^6dS?oo 6. "So C^sSa i5b6<5^o 7. 

' 



(&) ^x> Sc53cr'^^ -SorfedSjd" Sg^oo (Types of belting 

K x 

materials):- 1. "3>5<T 2, -s^^r -s&BdSa -s-*^^|T (canvas) 3. 

4. f 5. ^g_ers" (Nylon) *& 'Sotfacas:^^ 



(Types of Belt):- ^g^ A^A-TP 1, frf 

, &* 

(Flat) ^ 2 V-^ea s8d&o 3. ^oj so ^ 8^^ (Rope) 

v e 



25.3 ^eT-^^e>o (Flat-Belts) 






214 - 



ro 



7 

4s5 ^oafi 

s5b6c5io 






90i) OoS 



en 

iT ceoco 

co 20 



ed3o-cS& 8d^r*^-cSb^S). b^O 'ST'^^nS (canvas) 

<>c^o (ply) e3o2i)^. 3 



. 
10 



(Commer 

Cial belts):'- qoadSnS-* ^e;^ ^0^)6 ^eotw l^&NS" tfgsfc* sSb8d&D 

63 * * 

(Fort) w^dk ^r'b^b^g^ ) "^.pDsxj ^sS^r-^osSa^o-cSbsj^aj ^S) 3 3 
8 

(ft) 

"Seo 



?& 



13 . 

a u 



sfc-OK ^5^\er s 
* 

So sS8 



"Sw 



2. 






i? *ftr-ao*Se>i5fc "IjrfjS" (Tension) e> 

y ^ 

oe;^) sJ^i5e>& ^ 






3 c > GB ^s&arf^ sfc>0&SS 15 ^ 4 Scr'.uo 5 4 ? 5 

10 ao.SXr.^ ^U^ 8 
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r j (Load) 



. 21. 
(widths) 



3 Ply -Sco 
?we^ So.Ss. 


4 Ply -ag 

"3^00^ SX>-&0. 


5 Ply -% 

"SS***^ o t 0, 


6 Ply "Seo 

an sx>.^T 


8 Ply Tg 

S3*^ *^.^. 


25 


25 


76 i 100 200 


32 


32 


90 


112 




40 


40 


110 


125 


250 


44 


44 


112 





305 


50 


50 


125 


152 355 


63 


63 


MM^PB | 

1 


180 400 


76 


76 


152 


200 ; 


90 


90 


180 ; 


. 




100 


-100 


200 


250 




112 


224 


i 




125 


250 


i 

i 




140 


- 








152 










200 


i 







25.4 



(ends) 



343 



$a&as&&&+*n3!f*H 







(Belt Fasteners) 



i 



(Clip or Staple) 



eo 



lS9-oi) 2. 2. 



3. .2.^ ^ 
(Spiked plate) 2: 5" "Sf> 

4. 







Fijr. 189 

(Bristal) ^:: w ,- 



216 

25.5 



(V-Beits) 



(Description):- S-C^D 



tf 



d&oogosJb 






fi*88C 3*3* 




CO 



ro 



>7 

(J~ 



(cords) s' 



40 e) 



(width) 10 SXa.^o. 



50 So.io.exj, 



6 



30 3o.acp.Gt 



(Advantages of V-Belts):-l. 






(Ead-less) 






s (Slip) 



4. qo ^05- 

s5dSorfsS7GZSabo^e&. 5 









6. 



(*) S)-" 



(Dis-ad vantages of V-Belts):- 



(alignment) 



2. 



3. i 






(A) SJ3<x> 

2494 *^ I.S.I. 



(Specification of V-Belts):- 

.QD s>8cJ5qo E 

(inside) 



I oST /<*" i i ~ ,cS~x-^^ /ox'^hf ...>. s"*i *9 

I ^O ojSn I ^^r^ Aq^O o3OSO^CJO 21 i 

t J * Cv 






2^ C/3048/120 I. S. : 2494 

" 3048 sx*. Sj o "Seo sfr^fofr- 120 

* gO " 

, 2494-LS.L ^J 

25.6 S^fJ ^e>Dex> (Rope Belts) 



ea 



^"?T' TS^ "7PS) w 

(Pile) 5c<%" "aoSxS" wef^sS), L^ (Crane)ej 



CS " ^* _- L ^ f ^^ ^* 

^j*j ^^ 

_ f 

"SS 



(Use of Dressings):- 

Siofi' (dressing) 



(Tallow) 



co 



3 . 

b^o (Reducing sli in Belt) 



Si 






(Resins) 



(Effect. of creep):- 



S 5 " (Tight Side) 



tyS^s (Tension) ^^^Sfo** 






**<* 



. *.*&- 



(Creep of Belt) 

2 ^^^ * 
(alignments) 



(a) 









s? 



25,8 



(Calculation of belt sizes) 
of open telt):- l9isS 






L 




(*) 






of cross belt):- i9w 
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2=2C+ I 
2 



4C 



23$ 



8 









25.9 sftf)ex>-sr>43 



II A I) ex> (Pulleys) 

^ ro 

(Pulleys and their purpose) 

__ . 
(groove)^ d5o<S ^O^R) 8^0 (rim) 






in-sS 



^^ 

afife (Tsansfef) C- 



sSwtf 






afc. (tS 



(Material):- I. 
(Pressed steel) ^ 4. &o-^csfc 



O 

2 



3. 5 



25.10 



(i) 



(il) 



- types) 
(solid) J)^ S) |^ (split) Ib 

(V-gropved) JpS" 5^5 i^xr"^) t55^3 A 

{according to driving system) 



-Jo 






>5" 



siTry 



;rs5SDo(Constniction of solid type pulley):- 



(Arms) 



3 



l. 
(Rim) 



(Hub or boss) 2. 
l92sS 



\e (convex) 

(crowning) 







n 



Fgi. 



ro 
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Sftt) 50Tr=>Jr3;$x (Construction of split type Pulley): 

""CO (? 



L ?Cr *S" ^,^ (Grooved pulleys) 

^^ 

S>8^osS"2fo?Sb. S) S^S, sSbScJiD V- 
^ (Rope) 



(Transmit) 



(Methods of Driving Pulleys) 



l9lsS ?Stoabar* 



Fig. 194 




63 
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(quarter turn drive) 

3. *l &5> 5*)ao/f 



(Jocky Pulley drive system);*- i^ r r 



(Arc of contact) 

i95s5 




e> 



/ 



(Fast and Loose Pulleys 



Driving Method):- 



ro 




^ 



V. 



W 












Fig. 196 









196SS 







m 



cr> 






(counter shaft) 



eo 



^r 

2L, 







SxrT (planing 

k^ ' - 

machine), ^;,^ ^^^"e)^ 

(Cone pulley driving system).- 






I96c5 



-jo 



crOJ 



20 
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25.12 



2. 



196SS 



(0) 



03 



05 Sto.03-.e 



|H$sfc> - 






**-SsS 



(Crowning of pulley face):- 



(Crowning) 

tfa. &S> 
&. (h) 






(Determining the face width 



of flat pulleys):- 



4. 375 ?5bo& 500 



(Toothed Gears) 




\ 

(curved surface; 



223 
(Teeth) Jtf 

' 






PO 

(Gear) wojfc&. 

(mesh) ^35xk;fc ifoo<T (gearing) os5. rg" *& &> s 
1^5" ^OOD.S' (gear train) 

S" (power transmission) g* ^ 

1. "S^^sS ^^ * (velo- 



city ratio) r* -^ri&\&?<x 3$ & ei^sfaaS 1 ' aof^r^ tf^sSsSSs\*. 2 

^ -J O < 



. 4. ^SS^r-SS S'S^o "^3^^ wsSbs^b. 

r SN^CD 

C__ <*! 

25.14 TsS" b-f ^8' fr . awp^?TKsto3TO (Essential parts) 

d" (Material).- ^5" fcf^saDa ^s^rfs ea 



2. 

k 

^Ti-S) o" 3 a^Cs^e) 35" ^er^cSosx, 4. PSToa" (Bronze) ^$ex> 

* * 

5" (Fibre) 
- metal) go-is r*h Tas beT\ 

cs. c^ 





(0) -^ 5" -oi?)S5e>oeS\ ( ear elements).*- 

3c35feoo fjfcj5"sS sniSgBaa^i 
?:) 

(geometric structure) 

cJSboo^sSocJSbo* 



Fig 



l, w^>S5 (Adendum). 

? o A.C.) 

" 



c/ e D.C.) 

^ 
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4. t>T-ss3fr- 



(Tooth face):- & 5" 



(Tooth Flank):- >" tffy-S" 



5. L"S (Crest):- s 

(Root):- 



7. 



(Thickness of tooth):- 



8. 2)5" (Pitch):- 



(i) 



^*J (Circular Pitch); C.P.:- (tf.sso.l98) fcff 



(ii) ss 



(Diametral Pitch); D.P. :- 



(iii) 



8)5" (Module Pitch) M.P. :- 



>r 

M= 



(*) a^fir- 

" 

parts of a spur gear set):- l98sS 



(Names of essential 



T5odfo 



t~r 



1. Si-5" 



c 
(Pitch Circle):- "3d<> Ja 



** 









P. C* D. (Pitch circle diameter ) 




Fig". 198 



[29] s&5" Lir-5^5" *S8g&6 225 

2. 135" 708^ (Base circle):- 






3. g-5" 5 to 5" (Line of action):- ifes 

' OkX. f*9 

198:6 g&ssba^* AC 



4. 3^- 3Jn>cxor (Pitch point):- 



CD 

5. s " ^S'-S":- ^iasSasr* ACir Sr-^2>5^' 13 JT 5" 



(Pressure angle):- 



7. sber ^3^5" :- 2^5" brga^?j- sb-5* 

8. "Sis ^5^5" :- g^r 

9 LDcJSbF (Piaioo):- ^ 

* v ' 



10. TJ (Gear):- 



11. I csiv5S"> (Clearance):- 

co o- 



e) S3aa^^ 






25.15 ^5" ^*T ^^r. "Sej'lbdS 8 (Velocity ratio) 



7 






nr 

d (Velocity ratio) = =? ==7^ 

-* NI L>o 13 



(r.p s m:) 

N a*)sraDoB^j- ^K^b (r.p.m.) 

sb-5 tfej-sr ^'c5fe-&)be3o (ss-r 



1 55"2?Cw 485 
T 
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25.16 



l. <F * (Spur gears):^ l99sS 




(axes) 



V-* 



baeo5~ "3 abS 







Fig. S99 



CO 



2. 



(Helical gears).- i99a 






(intersecting) 






b (Herring Bone gears):- 
(Double helical gears) 

aOOsS 




Fi 



oSe)?6 1 



(central pOSl- 






4. 



(Bevel gears):- 



S 



201 SS 







(Hypoid i 



Bevel gears):- 202-sS 







Fig- 202 

5^033,5" >SJOO "7? CO 
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-K- #3 iKpESS 5fo$S-7r- 

* > ' 



6 "a 



H" 3 



(Spiral Bevel gears):- 



1*33 






r s$>5csSa 



Jf (Rack aad pinion gear set):- 



(Mesh) 






d&eod^^. (tf. tfo. 203) 




Fig. 203 



8. ssess s 
wheel):- SStf 
^e (spiral) ^ 



!>, (Worm and worm- 

l)e 



90<y 










^08 



** * 



(line contact) 



(indexing) 



(Velocity ratio of worm and worm wheel) 
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(r.p.m.) 



25,17 






(Dovetail insert method >. 



ro 



oooc-0 



ro 



O 



rfo. 205 



co 




. i)eS" 



(Binding with plates method).- 



v 



I & 




(Hints for fixing different gears) 



1 
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rn w oo "w 

-f- LSSSbr 2s 



(shroud) 
(Rim) 

. ~* 

W0263&. 5 



ea 



rfb. 7 S 
S^rf "S z? J IsiT^ ^?^2o ^SSsSbfi ^ ft 5 

~ 



. 8. "r 






^^t 

oj-c>oeJ d 

i5,i9 "7 



(General causes for wear 



and tsar of gears and method of preventing them) 



& (Driving selection).- 

. SO 



90 

CO 



2 



'So4S8c&fi < !& 



3. eT^S" (Load).- 



4. &>{g" (Speed).- 

R>u^es&>^S3 to~oH 



5. exr-lss,^" (Lubrication).- 

2 



6. aofi" (Fixing).-'Sg *ti&l SBft ^|2 Bfto-efctf^ife 



eo 
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7. -ir'o&ofi" (Handling):- ~^, 



25.20 % 



(maiatainance):- l. ^5"^o ^e^^ ^0305" 

S"^^b 2. 



. c6fca>7r d&orf 13 ^ ^0*0^5^6^ <j^s6^o7r Ss^T ^cs&aS'Ssfc. 3. ^ 

^. 4. ^D!^^ WJ\j6 2>SS5 ^E ^J&^^ 1?^ 

ro 

5 



. 



(care):- 1. 83^3* rl^> sSr-C^^cSD, "So^.S" 2 
d&s5"a?S 3 . 2, aaSn.S" d^Na^o^-Tn l^o"^^^ ;fcr- 
. 3. ^2.^ Jj^jtfp S}^o-aa-5^ ^o^^^ ^Si ^sS^^b -63$ 

4 "goS; ^dttoa* ^g 

" 5. 



IV. ^^5" idj^^" g^^xS ^3 Sfuo (Power transmission chains) 



25,21 ^5 S" "S ^^xsg', ^c&9o^e(Purpose of Chain drive) 

o_ o_ 6- 



(positive) 5" >o^e56. 3. 33-5$ 



^- 

4 






25,22 ~= 

(Chain):- K Dora^ 6 BoSo&5 ^Se sSo43 T 
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(flexible) 



Is 



Q 



sS^ofi 



25.23 



.r (Roller chain) &5dS 2. 2."oc5" 5" (silent chain), 
^5 S" (Roller chain):- ^'J6sS aS* 







(strands) 



(Silent chain):- 



ss 



(inverted) i! 
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25,24 ^o^s^ ex5-23S3Pax>eX) (Short questions and answers) 



1. State the velocity ratio of two pulleys connected by a open belt? 




2. Give three uses of power transmission belts? 



ft) 

e> 

o 

e>;& ^sb^ao a^^er 4 ^ 



3. What is meant by creep of belt? 

!- 25.7 ^30^ (&) ^Sr*(^o^co. 

4. What are the common materials used for manufacture of b^lts? 

;- 1. Btf> 2. 2526 3. 'T'rfsr-JS' "$$ ^6o^T (cotton j s>?8J5oo 4. 



5, Fill up the blanks in the following : 
(aj .... are endless belts. 

(b) For Belt driving pulleys at high speeds ..... are used. 

(c) The Pulleys connected by a open belt, will run in the 
direction, 

(dj Smooth side of leather belt means its .... 

(e) ., side of leather belt should run over the pulley. 

23:- (a) V-Belts (s>-cg) (b) V-B&lts (ff-"Sgo) (c) same 
(d) hair side ^^ro5" 2.5") (e) hair, side (^ 0055 

6. Name the various methods of fastening belts? 
:-l. ^1^5" ^ofr (Raw hide lacing) P^T^ s^^J.^ 

2 -r*sS5" e'S^)S ir8 ^Tsj^sb ^d&ok. 3 "S 



4. ^ 5" 

65 ri o ro 






(glue) 



[30] 

7. What is the purpose of a jocky pulley attachment ? 



u : 



2J ^ 

3. How do you prevent a flat belt from coining of the pulley 
during running ? 

? 3 ;- 4'^ ^tJu^e)ibe"S) ijT^ofi" (crowning) 

- CCS35U0 






9. Fill up the blanks in the following : 

a) Teeth having a square face are called .... gears. 

b) Bevel gears have .... teeth; 

c) Gears with skewed teeth are often called as .... gears. 

d) Hypoid gears are .... gears. 

e} Gears are used for transmitting power at .... without slip. 

f ) R iCk gearing is .... gearing. 

g; Herring bone gears ressembls .... 

h) A pinion is a .... of .... mating gesrs. 

i) The shafts of a bevel gears can-be designed at .... aag'e. 

j) The most common type of gear used for power transmission 
between parallel shafts is called .... 

k) The two units of worm gearing are known as .... and .... 

K :~ a) Spur b) tapered c) spiral d) spiral (special bevsl) 

e) constant velocity ratio f j straight line spur g) two single helical 

gears h) small gear, two i) 90 j) Spur gear k) worm, worm gear 

10. What is the difference between a gearwheel and sproket wheel? 

IS s~ 



11. State the formulae for module and diametral pitches ? 

, , j t Circular pitch ^ . a^r ' 

!- Module = " * ~ 



7T 

Diametral pitch =_ 

* .^^ 



Circular pitch 

12; What is the circular pitch if module of a gear is 2 ? 

CP 
2^-2= * ,\ C.P. 

13. What type of pullsys are used in operating the work table of 
a planing machine ? 
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TEST QUESTIONS AND HINTS (Chapter - 25) 

L Differentiate between diametral pitch and module. (July, 78) 

2-. Write brief notes on various systems of drives, where each one 

has a comparative advantage, describe any one system for reversing 

a motion by mechanical means particularly as used on a machine 

tool ? - (APP - March, 70) 

Hint : "So&J sp^^er* ~6x-s$7v* *^<5 



S~ !>"56 s&SS SD:SO 



3. Define aod explain clowning of pulleys? (AFP - Oct. 77) 

4. Explain briefly the advantages of Helical gears over bevel gears 
and worm gears over spur gears? (APP - April, 79) 

5. Differentiate between diametral pitch and circular pitch of a 
gear ? (APP - April, 79) 

6. Explain the different methods used to transmit power in 
machine shops. (APP - Sept , 71) 

7. Draw tbe sketch of a spur gear and name its different elements? 

8. Calculate the following dimensions for a gear with module 2 
and teeth 30, 

(i) Pitch circle diameter (ii) Total depth (iii) outside diameter 
(iv) Circular pitch. 



Hint:- I.S.I. ^o& 



(i) P.C.D.=Module X No. of teeth=2 X 30=60 m.m. 
(ii) Total depth=2.25Xmodule=2X2.25=4.5 in.m. 

(iii) Outside diameter = module X (No. of teeth+2) 

=2X(30+2)=64m.m. 



(iv) Circular pitcb=n x "TT = V Xf ft = 6 - 28 



9. Find out the length of an open belt connecting the pulleys of 
40 cm. dia. and 55 cm. dia. if the- distance between the centres of the 
pulleys is 285 cm. ? 






10. A driving gear having 14 teeth on it is running at speed of 
1200 r.p.m, and driving its mating gear at a speed of 400 r.p.m. 
How many teeth are there on the driven gear ? 

1 A 



12 

400XT 2 =1200X14 o^?5b. 

1200 X 14 

= 77^ = 42 
400 
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(LUBRICANTS AND COOLANTS -THEIR APPLICATION; 

26.1 ~o5- 35ooo (Introduction) 

fi", S^gc/7 



C*5 






26.2 exn'iS^oeS" Sx^ ? ^<jtfsS5S (Detinit ion of a lubricant) 

V> * 



tfsir 



* 



3 sSbo-^ -x^||> 1 3otf"a3KS'j r . tftfstoex) (Properties) 

Ra (Viscosity) 




2. -ss 5-43 eooofe^S (oiliness) 

3, 



(Flash point) 



" 



Lo5'^.jx>^ 3^SO fcjjtfTr* ^^JtS 
4s^b?ss::o^ JsSolASstslS" (Emuls 

ficatioa) c'^s S9c2^26. 6 'dc-ss>& (corrosion) s&oo^ ^s^^o^^^ 

2J ^ <*j - ^j 

X e.>"3 d5bcooSi613^. 

Q - 

26.4 TO-MS^o/T ^z^5iSx>^^ oS'rfwexJ-sj^tf 5^n"B> e5" 

^-, 2) . 

(Typfcs of lubricants and tbeir commercial names) 



(liquid) 2. esCS -^5sS5cn>sS^3 (semi-liquid or fluid) ^3c5^ 3. - 
(solid). 
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(Liquid lubricants):- 



s (S) 



(ft) 



(Mineral oil) 

S" (Petrol) 



& 



S-A.E. 



(Fixed oil):- 






(Tallow oil) 



er-6" (Lard) ^0005" 



(Animal) 



(Fatty) 



(Drying 



(ft) 



(Compound oil):-2 



oSS>gd&?5b. 






(Blended oil) 



2. 



or- 



(Semi-liquid lubricants): 



CO 






^ dfcsotfckSo 



rfxgsSott 






(jOluid) 



(semi-solid) 
(grease) 









237 



(cup-grease) e f iEe * ftyo. s^r (axle) 

Je,r* SssoBaJfe-eSsks. riT (A 

s'* sate, **.-. s s^ 



e* 






8. ^sS^^a u X T-,; Q^nA^Solid iubricaBt}.- 



**- 



L oi 



^ (carrom- board) 



26.5 ^ 

(importance of Viscosity as a main property of lubricant) 
(definitioaj:- ^ 



(Effects of Viscosity):- 






) ^^^T ^8o^> *T<r& ^dSS^o^b^. (ii) 



(sealing effect) s)^*. (i v ) ?sS-?6^.Nb o. 



(S) S.A.E. a^j^fta ^o^ (S.A.E. Viscosity numbers).- &^ 



(S. A. E. - Society of Automotive Engineers) 
SSJ. ^shas ioSr-25^ tso^e?^ S, A.E. 

luV f 1^ ^^ 

10 20, 30, 40, 50 s68d&c 60 

^ _ 7 

b. A. ii. ^ccoi^ gj^TgosSofi dfibo^a. 
. S.A.E. tfoaefc Ib8^ ^e& 

, A. E. 
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26.6 



V- 



(Selection of lubricant) 



2. 



a 

3. Z\5 sSa^d&c 4. 



- 

Oo- 



^ (Chart) ex, 

3 






j3ooo5"rfb 



c 



2 



3, 



?*tfiiaSSb "Sr- ^ 'So? 7 ' T* < 



D 






^=odcj r oS'7r' r 



cr > r*tfe56 



26. 



7 



(Methods of lubrication) 

-S5gsSb e>D-i5)1^v5 (lubrication) 
"302x5 ^Coe)^ <acoo<5" ^cSr^^o^ sStf^eeT* ({') 

(gravity fee J) (ii) $1*5^ 
(Splash lubricatioQ> e^^Sj ^o 

(i) TYgD^ 1;^ ej^S^S" (Gravity feed lubrication):-^^ 






"" 



208oS 



sF (wick-feed cup):--&S)er^ 



(wick) !' 



(delivery end) 2 
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(t) 



kS" (Bottle lubricator}:- 



co 



fcsfc 



(oil cup):- 



208-() 










Fig. 228 



(<S) 



(grease cup):- 



^5" (Drop fesrd oil cup:- s?^ 208-(sj) 



O 



l - **~*cX^ ^5" 2. ^"S^oA ?5^" 3 



ar-S"C 6. 






(ii) 

ced feed lubrication):- 



(For- 






" 



scr5"\"^ 

* f\_? 



'209sS 




(jJressure) 



83 



Fig. 209 



(iii) ir^ 




(Splash lubrication):- 



(splash) 






(Horizontal) 






co 
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26.8 

*. oo 

(Cutting Lubricants and Coolants) 



e>Nb sSsSboef^ 4 ^iSo^" 4xr^"& arcdfiw ^ ^caSba^) 5"?-^^ sx 



^Soo (fluids) 

a?) ^-^cr* tSsS'S^^'^ir 3 -feixsbs?^ "^o/X'^SoCS 8 ScJioo'oa 
^ 



(Purpose of a coolant or cutting lubricant) 



2 i 

q 

4 



O 

5. 



6. 
7 




(Properties of cutting fluids) 



oft tp^ 



aoo 

- *'r 

c; o 



3. oigoiSS ^Plx ^>ocoo^" S'o^ c&DO&ofco 4. 



5^*^25 Kej ^Sooo^o^ 9. 



26.9. g'iSo^ exr^lSlofeM - ^^5Sw5 (Types of cutting lubricants) 



00 



(1) ^pCS" (li) 



[31] oj'ij^ogp, 5&8d&r 

(i) rir*Ddf sr$) ^JSo/T ^p> oooVo(Soiici type cutting fluids): 









"So 



(ii) Dl^dl" <^3c^ ^COO^TO( Liquid catting fluids): 

Oc* * 

'Mo (water solutions) (Ci) 



CO 









5"-ja (emulsions) 
^ oo:5"5* 25 ?v 

o'J cSc&e) &3& S'Ci^ ^TrcX' -CSfe c^esSosS ^a 

(suds) c^ -^ (slurry) ws> w^xSbo26e6. bSa 



40 ^ 60 






s'D2> ^rc^ ACRc^rfr 1 * il^^J ^e^sx^ (acqueous solution) 



^ (sulphurised oil) 



(Chlorinated oil) os 



(Chlorine) 



, 
*- 



(ill) sj-c55x S5r^^x5cr* 53-^0 g&o% ^j- oo>J"ex> (Gaseous 

\ / V-^ 

type cutting fliiids):- 

/T 
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26.10 



00 



63 



sr 



(Main factors while selecting a coolant) 







- 23. 



25% er-g 
75% 




90% 



70% 



M% 

75%>43S Hr S8&S& j +75% 



10 



20% 



75% 



20% 

' 



I 



90 sfcoS 95 



d*r-g8335" 






ono/ '-i v; ' 
20% er*u 

80% i 



? 20% 
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26.11 oX*5- Svex)-a5Paex (Short questions and answers) 




1 . Fill up the blanks : 

(a) .... is an example for solid type lubricant. 

(b) Oil in water emulsion is called as .... 

(c) Water in oil emulsion is called as .... 

(d) Semiliquid lubricants are used at . speeds and .... 
pressures of the running parts. 

(e) For high speed and low pressure mating parts .... oils 
are used. 

K:- a) Graphite b) Cutting emulsions c) Cooling compound 
or liquid d) Slow, Heavy e) Low viscosity. 

2. What do you understand by viscosity ? 

:-Viscosity is the property of a fluid by virtue of wbi.ch it sticks 
to the metal and offers resistance to flow. 

3. Name some solid type coolants ? 

2=.- Soap stone, talc, wax, mica, french chalk. 

4 Name four different types of vegetable oils? 

:- 1. Castor oil. 2. Olive oil. 3. Rape seed oil. 4. Rosin oil. 

Why no coolant is used for machining Cast Iron? 



TEST QUESTIONS AND HINTS (Chapter - 26) 
1: (a) What do you understand by lubrication? Enumerate the 
qualities of good lubricant? (b) Describe the different kinds of 
lubricating systems used generally in work-shops? (July, 72) 

2. (a) Enumerate the lubricants that you know of? 

(b) Describe properties of a good lubricants? (July, 75) 

3. What for coolants and lubricants are used? How do they 
differ? (July, 77) 

4. (i) What is the difference between a coolant and lubricant? 
Mention common types of lubricants used in Machine shop with 
2 centre lathes, shaper, milling machine, drilling machine and a 
grinder? (ii) What coolants are used for turning (i) cast Iron (ii) 
Alluminium and (iii) phosphorous bronze. (APP - Sep. 1970) 

5. What is lubricant? Describe the different methods of lubrica- 
tion on machine tools? (APP - Oct., 1980) 

6. (a) What are the different types of lubricants commonly used? 

(b) Name the lubricants used in the following machines 

i) Air compressors ii ) cooling water pump iii) vacume 
pump iv) Surface grinder. 

(c) Why it is necessary to oil the machine bed? (APP-Apr.,79) 
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27.1 



. 6 00 oo . 



o 

( BEARINGS, TYPES AND APPLICATION ) 

(Introduction) 










3 






1 



2, 



-8a\ 



. 3. 887:6 



63 



4, 



O 



. 



O 



e 



27.2 



3 (Definition of Bearing) 



OJ 



S3 S> 






(journal) 






(axel) 



27.3 ^80/^-8 S'tfwoo (Types of bearing) 



2. ^TeT s68c$s 
I. 



1. 

(Ball and roller bearings) 
(Plain bearings) - b^^-l^s (slow-speed) 

~ 

* (loading) 



(Journal Bearings):- b43& 



(Radial) 










Fig 



CO 



(Radial loading) 






2 4 8,3$ tfT 23^0^00 (Pivot Bearings;:- fcfi? 
step Baring) e>sWs o^b^>. Ss)^ i??^^^- ^ 

2106 
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(Foot- 



3- 



oa (Collar Bearings;:- bas j| (Thrust; = 

(3) 



ISS? TT- 

> " 



CT" 






i roller bearings);- 



(high speed) ^ 8^^ 
(antifriction bearing) e>s 



&* 









27. i 

^(Journal bearings ancT their constructional details) 
1)625* (i) 3>^ ^ *sD-5^ (Filbow or eye type) (ii; ^^ ^^ 
(Bush type) (iii)W ^I^Topen type) (iv) & ^ ( s P lit ^P e > 

v<*\ 

'^J ^J ^ 

(Filbow or eye bearings}:- ^ ^ s 
dofe-i5^&. ^^ ^W feott (solid bearing) 



sfaecSSoo 4. 



Fig. 211 ^50/T 




(ii) ?jo|x s 5o ^ (Bushed Bearing):- &a 



(Gun metal) ss *5 



ha&jfc 2I 



(iii) (jrS" 2eo/Te>o(Brass Bearings):- (jrS" (Brass) 
g (shell), si a ^^^^-^ x 
& (phosphor bronze) 



. sjg 



K ' " :5 



1 



(open bearing):- fi ^db aJllsS s5i>^xie5^ (a) 



csJfio&sfe. -g-og 



ss> 



2t S^-J^ ^6o^"(split-step bearing):- 

* * ^ _ * * vj r^"' 

DlocK) s? "^^gro (pedestal) "^3o?<> w,t> s-jojfcas^ es>\ BT'O 



.'i. sia 



x&sfc. (ft) ssg xsr-tssto i. (jr-j j, Si)9 2> B-gsog^- is- (Cist Iron cap) 

(Base) i. ~ 

27.5 



(Method of clamping bearing bushes in the housings; 



(Interference) 






0.002" 



004 



" 
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aox 



} 



sfc ;:;* S 






wtfo&tfi) 



(play- 



en 



O 



O.OOi' 1 ' 

27,6 



"S8o.Ka 
-> (Process of fitting semi-circular brasses) 



(*!* 



l) 



1 



(snug) 









2) 







3) 5fc8aa$ aTr^wSfca 



212SS 



sSg 



Fig. 212 



CD 






gcc&sS-3&. 3. 



(Bottom) 



. 



. 5 -c 



. 7. 



i5? 



248 fc-sSrs sSS*^ ar*s&> - 



27.7 23 "^ef 250 TO 

cC 

(Method of Refilling Journal Bearings) 

> (The need for Refilling): 



'0 3 "* * sSo$3 



(white metal) 
(Babbitt metal) 



?o 

o.. 



CO 



(refiiiirg) 



' ro 

c 



(i) ^da^ -afeo5 

5 (Blow-lamp) 



(Tin) 



(Spoon) 



"SofeoS" 



120 150 

^80^ ^^^sfo -ift 2 ^ 3 



80-9f ^ofi 5 ^a^s> &43S ax 6 3 A 



(iii) ^^^ 8&off (pickling) 

o^> csfesS^^. j.o?^ 3 

15 



W OJU-WM WW. W -V- - teC 

to 

"10 



L 



f32] 

J 

(iv) 
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(Fiux;r*^o*TTr iL- 









lS (asbestos) 



IV 



(v) 







Q 

(vi) 








Fig. 213 






fvii) & 

\ T * / co 



-s-o 5 



IxdT 




27.8 



T-ig 



CO 



(Method -of 



scraping white metal Bf arings) 



n 



250 






1 "^80^0 



3Se-c5rv> 



CD 






63 



63 



. 3 



en 



- 

u 



4. ^ 

^>. 5 



27,9 wff^cS" 



o 






(Important points for lubrication of journal bearings) 






a 






s68dD 

thick lubrication):- 



(Effect of thin and 






(ft) 







Fig. 215 






BJ 



CO 



ff, 
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27.10 



(Bail and Roller bearings) 




1. 



. 3. 



=Sc6o" 



.^. 2. H3o?<bea 



4. 



_ 



. 



6. aa&S'eKf* 
8. 



7. 



9. 



s3rox>s 



B^o-cfofeaSo 




and their constructional featufes):- 

f' 5^c6" Sec.Kbe^-TT-^ 4 s 

(Inner race) 2. eqgtoS" tS 1 (outer race) 3. 
s^eg) sscecxsbo 4. % ^^ 85" (cage or retainer). 

216 sSfeoac^ (oi) si^ 



ri: (Race):- 









1j (Cage):- 






Fig. 216 



row ball bearings) 

. (ft) 



(Radial loads) 




(Track) 



(Ball bearings 



"feoffee* 





^4,^5* 
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(S) 
and their constructional features) 




(Roller bearings 



(Balls) 



S3 



(point contact) 



*S>.. 




(line contact) s?) 



217^ 






Fig 



2. 



5. 



(precision) 



27.11 



(Method of mounting ball and roller bearings) 



2. 



^80,^ w 
S^!i)5"e>D (collars) 3. 






(alignment);- 



"9 



" 05 



aco 



- tfffi&sco - M3*r*;C369 253 






(mating), its (creap) 

^ 



V, 






(felt) eScJ^p'^sS 8o?<be>3 



" 




CO 

fe'o<S^S"e;R&43 ^oww ^^ lAj^.^ -XT >P 3$ 

* 



li) ^5-^ "^^ s5b^gS5Kd -S^iaaS d^Srfo "B8oNbe)o (Slow and ine- 
diuca speed bearings) o^-^Si t$.*g stanrrc sxiss^a ^o 

(li) ^ ^331^^0 ^aoSbeSa sbbo-OSs-'e) Sto^OT 



- sSiT a^Sy^ 



(Lime soap greases) a^r*osfcj&>j&. ^\-sS * 

s^s (Lithium soap) sfc8dfc> ^^ ;^5 (Soda soap) 
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27.13 

(Specification of Ball & Roller bearings) 




2 ScTobfe i^^o^fiS. 3 sSo" 2Sc^3-X)^ao. 4, 

* 

5 )5" 45^^ ft>o^s$co "^N^ls ^csssbsS^cttxrifo. 

* MM0 OU f \__- * 

S*A.E 



S.A.E. fto23 $?* 1. "S dT 2 

CO 



I.S.2S13 r 6 ^" 



27.H 




(Essentials of a good beariag metal):- L a|T;fc 



CO 



2. gfttfog "Soj25?5^ rSdioo^cfeJ. 3. 



4 

^080^0 So^sS 3&tf c g'So^aTT 1 d&oo^^j. 5 

. 6 






(i) 



lAj 

s5b r- 



(ii) ^5" ijr'oi' (Phosphor Bronze):- 



O 



(iii) K5" ^^^" (Gun metal).- 

d&ood&Sfc 



oO 
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27.15 tfoX')^ #\eo-Sr'ax>e}j( Short questions and answers) 



1. What is the purpose of a bearing in any moving part ? 

23 - S8^<&> &<&& <3<*J5;fcD 5o-> Sefii&lb $>$ ^'^ sfc8c*5 

""0 



2. How bearings are classified ? 



t* v**/ ^"lic 



a) %" Ifoo/rejo i. SF*J a) 

2. exC 3 it>^* 4 & \iT "?:^)>D b) 

fn*' * / 

b) ^^^" ISSO/TSJO C) L^ftTo^ 

C) rrf - d) 

3. What is proper fit for fixing ball bearing on the shaft journal? 
a:- g^co/T 5^" (Driving fit) 

4. What is meant by a journal ? 



5; Fill up the blanks in the following : 

a) .... journal bearings will be used for heavy loads and 
high speed. 

b) .... journal bearings are used for heavy loads and slow 
speeds. 

c) .... is the main feature of a roller bearing. 

dj Roller bearings will carry .... loads when compared to 
ball bearings. 

e) Ring lubrication is also known as .. 
#:- a) && ^E (split step) b) a^f* (open) c) ~&5 ^--oir'F' 

CO vU f ^^ GJ 

(line contact) d) "^b (heavy) e) ^^ (splash lubrication) 

6. What is the metal used for refilling bearing brasses? 
:- "cO" "Sofeo^ (Babitt metal), &s>^ ^T "goeosT eoz&ss. 

7. Why tin coating is given for brasses before refilling white metal? 

^: "3 ~~2o^5 ^^bokJ^ ^3o?<) ^"sS*i >rd 

a v. 
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- a ;r '- - gji. "- **"ej- 

8. Name the various bearing alloys used for brasses? 



2. 4 
3. 

4 



. 



o. 

TEST QUESTIONS AND HINTS (Chapter - 27) 
1. (a) Where and wtiy the following bsarings are used? 

(I) Ball bearing (2) Roller bearing (3) White metal bearing 

(b) How will you connect a bush bearing ia a siaaft which is 
moving slowly? Write different steps: (July, 72) 

Hint:- 



eo 



S3 

dSoco03S"S^ 2 



a 63 

"-* 63 

er/\" (log) !)!)"?;& 692&7P 

N fc^ f w ^-\ 



2. Why gun metal bushes are scraped before assembiing?(July,73) 

3. Describe and discuss the uses of different types of bearings 
used in engineering for general applications ? (July, 76) 

4. Differentiate between a journal and thrust bearing ? 

(APP - Oct., 73; 

5. Name the materials commonly used for bearings- What are 
the properties expected out of such materials? (APP - Oct., 76) 

6. Why are bearings used? Name the types of bearings you are 
familiar with, giving the types of lubricants used for each type of 
bearing ? (APP - March, 74) 

7. What could have happened if the lubricants would have not 
been used in bearings? (APP - March, 74) 

8. Sketch a self-aligning bail bearing and explain its applications? 

(APP - April, 77) 

9. Write short notes on babbitting of bearings. (APP-March, 71) 

10. What are the advantages of antifriction bearings over a 
plain bearing. 

11. Wbat precautions would you observe while dismantling and 
assembling a ball bearing on a shaft? (APP - Sep., 72) 
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(JIGS AND FIXTURES AND THEIR APPLICATION) 

28.1 ^5S-i5c35ji&> (Introduction) 



: 3C 



eo 

28.2 








(Importance) 



20 x 10 
3 



28.3 

oi) 2g/^" 

CO 



C 2S/T* (Jig) 



(0) *"5toS'_ s5w^ Oc&r^^ex (Characteristics): 
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u '. 2 sS^ltfs, 

ScssskocfciD (locate) 



o 



28.4 



-u 



(Fixtures) 



(Definition of fixture):- 



oJ 



o 

- 





^^, -S 05" 






ffiTxfco 



a5b8cJ5S 



and Fixture).- 




(Comparison between a Jig 



- 24, 




259 
28.5 a"e>*r* bgfsSx^- KP3 BTT B jra;$Mec (Types of Jigs) 



C&DO&& 



~a 2 



3. -^o^orb WrfbaS 1 ^ ^T^^) 4. tor*5" ^^Sfc ^cSSSDco^b It 5 so 

f> CO g- 



SD 



1. ^r< (Body):- 
(Base) ^g" ^Lfcjii (Frame) si> 



2. er^fsxS' ^3d&o eiD"2os;\ (Locating 

** 






3. T'O^OA' sSb8 (Clamping device):- 

* 



? )^ 

O 






4. toptT ^Sss> Scsaaoovfc 2.5"ex> (Tool guiding elements):- ^, 



(hardened steel bushes) 

5 s|eJ5 ^6"tf^oc: s8ca . 

* r->9 cr> 

%* ^O^wrfbaeT* wsS<ifSio^ja 

types of Jigs):- 

3 



8 

ft (Plate Jig):- 219^ ^eo^er 8 &," 



(Fiangej ^u-uw &.W& o '^w^ t.j^A^^.o-' SUDJO jt _rr^ iC * f- 

iP-L*: 




/ iS' 



ciSb2>& s^ef 



. 

f 



^^^ . _. ^K 

[J/I f 
^ 



CO 
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Ibt 






6 



(ii) =3^66" %~ (Channel Jig':- 




4. 






(iv) 



Fig. 222 



Fig. 220 



3. 



4. 



^^"(Diameter Jig):- 



rf 



2. ~5 3. 

5. "SjSer^^o *V 5 

"tdS" 8 



co 




Fig. 221 



(Box-Jig):- sjS 




222 sS sj 






ip plate) 









l)oSo"(cam leverj 



ro 
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SiS;\re 



. 223sS 



2. 
fixtures): 



3. 



CO 



.7 






28,8 



*" V- 



(Turning 



LL 




T^J 




y 



53 



en co 

s&8cX5bo S&M 4 



Fig 



5. 



.13 



(Advantages).- 1. 



eo 

^8^0/7 
b 2. 



6J 



3. 



sStio$e> 



4. 
6. 
7, 



8. 



(Disadvantages):- 



2. 



. 3. 




4. &cr^e8SDtf tr * 



(Short questions and answers) 



1. -The following is the list of various components of Jigs and 

fixtures. Indicate the name of metal from which it is generally made. 

a) Locating pins b) Angle plates c) Jig feet d) Hand knobs. 

*"- a) H !$ b) T-gs ass- c) vgf oss"- d) 



29* 335" - 

( TAPER - KINDS - USES ) 

29.1 sSBtf sfcsfcs (Introduction) 



Sjoft 
(taper) " 



(mating machine parts) 



29.2 tD^^xtf).. ^tfc-^^i5co (Definitioa of taper) 

^ S^tS' 'So^ "^oli ~^r>cSy "$% es 

5i>o^^D s^" 6 ^^) ^o^S 
feo "^r ~ s ^-C> 



29,3 Tero^iO ^^5" - e^o^Ko 25^^300 (Standard tapers) 
eo a 



Sex>sS 5" e^sSDrf 3^8,^0 



cn 






(0) **o-Sg) ta^e tf^sSasoo:- 1. "Sj^ "feSOS 2. r*)^3S 3. 

5. 



29,4 ^J-^N tj^S: (Morse Taper) 



, w> () 1. 2, 3, 4, 5, 6 t 

f f 

6 



. (Morse) 



N 

5" 95 (self locking taper) wa3-:3 2)^^26^ s^a iS^E &T6sS 



S" 



"2x35 *l3tf> SeoS i^wSSb S)exiSSe ^Bro^ (^o 25) 
eo ^ * / 
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4, 6- 80, 100, 120, 160 



200 



7 

20 






CO 



29,8 



6S" 



( American standard pin taper) 






>oilex> 
(Pins) 



. ^o^ l8 









29.9 




(Elements of a tapered shape and formulae used 



for calculations) 

2263 <&o - 

26 



- 26. 



eo 




Fig. 




2. 

3. 

4. 



6. 



29.10 



(Conicity) 



oe 



d 
D 

k 

i 
L 



D-d 

2L 



d=D-2L 
d+2L 



OC 



L=l d ^. 
k 



^^^ m^mt^m-^^ 

2L 
D-d 



(Methods of expressing the value of taper) 





30- Sr^l 

v * V- Q 

( METHODS OF HEAT TREATMENT ) 

30.1 8x5c!&5Sx> (Introduction) 



treatment) sS 







(Ferrous) 

;Sr8>ySSo oioi c5 
(carbon) w^a J&rwSa;a3oo^ 
ix ^^r^K OSQ^ (Heat 



CO 



30,2 lr**S" ler^oo^r^x)^ JD^C-LSKS^x) (Definition) 




(solid state) 



30.3 r*tf" (er-^o^" ^M^ es^^og'S (Purpose) 



S0.4 ^d3^f A^^Cg So&^ex) (Critical temparature points) 



^ff (cementite) 




8ooc 
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400c 5&o& '675c 



o 

30.6 fen> 







i. sr-^geJo.T (normalizing) 2. efe^Dofi 1 (annealing) 3. &$- 
(hardening) 4^ "^0^80^ itempering) s5b8do 5. 
(case hardening) ^"^5 ss^^o^o oisov_sS-7r 

(, (J 

30.7 ^rSj^o^" (Normalizing) 

(Purpose):- i. 




2 



2L, 

O O 



(definition):- 

<oO 

40c "2i 

*" ' 





(0.35% 
. 3. 
^8 o/TeT* ' 





(definition):- 





tf e>3 (Hints) :- 1; wfiL^do/7 130^^5" 

o c> pa 

15 



2 

* * 



30,8 ^N 80^" (Annealing) 

(Purpose);- 1. 

(ductility) s& ^oxfcfcoSo 3 



272 
(Ductility)^ 

(shock resistance)^* 



2 






&>gs& 



7r 




- 723 C 



(Hints):- l. 
2 












(ductility) 
30.11 l8g" 



Co 



(toughness) 



(Case hardening Methods) 



63 



(i) 



(Pack-carburizing);- 1s 



P (Refractory clayjsr* 



10 



> (asbestos) 



30-40 












(53 



So 



900c sSS 
v 
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S'ASofi" 



(760-7SOc) 



8 










30 






^^^^ (cherry red) 



30 






- 27. 









(light straw) 



"3 



(straw yellow) 






(Deep straw yellow) 



(yellow-browa) 



(Purple) 
(Blue) 






(light bins) 



220 
230 
240 
255 
275 



2 



95 
300 
325 



"430^ 



c*> 



CO 



S3sT 
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4; What is meant by critical cooling rate? 

- tfotfntf sfcnr- ?C^3 sSr'W&dr tf^NgXe SJ^TP 

* ^ ' "W s> 



160C 

5. What do you understand by eutectoid and Hypo eutectoid steel? 

- 0.8 

/ 

0.86% T^ 

6. What is stress relieving ? 

i ^^)^ s!f*8o^b 
^ e; 9 



o ^ o 

660cw S5So 



430C 



TEST QUESTIONS AND HINTS (Chapter - 30) 
1. Why is heat treatment necessary for steel? Explain (i) Annea- 

ling, (ii) normalizing (iii) Case hardening. (July, 70) 

2i You have to make a 6 inches flat chisel out of an octagonal 

rod of high carbon steel. What heat treatment you will give? 

Explain the correct method serially? (July, 72) 

3. (a) What is the purpose of heat treatment of metals? 

(b) Write a short note on annealing, describe its purpose* 
method and care to be taken? (July, 77) 

4. Write short notes on: Case Hardening? (July, 78) 

5. Define the term heat treatment? What is the object of heat 
treatment? Explain the process of annealing and normalizing? 

(APP - March, 72) 

6. (a) Explain the following terms in heat treatment of plain 
carbon steel, (i) Normalizing (ii) case hardening (iii) Critical tempa- 
rature (iv) Nitriding. 

(b) Give an example to show where normalizing would be 
prefered to annealing, give reasons to support your answer? 

(Sup. A.LT.T. Oct , 73) 

7. Explain the difference between normalizing and annealing? 

(APP -Sep.. 71) 

8. What do you understand by 'heat treatment' of metal? Explain 
the purposes of Tempering, Hardening and Case-hardening of steal ? 

oOo (APP - March, 71 ) 
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2. 



riboeoeo 



(Foam) 



31.4 s5 

(i) 



(iii) 



(iy) 






- c-7r> ^^ 3 






3. 

^"^ jufc 








(ii) er's^^oo ^8?\o-a s^^25^cS5bo ^roi^ (Foundry) 



(v) ^cs&rf^ao, 250^03^ 

ftoAd&o&tib. 



-50^) 2.^ ^DSss^ "^5"' (spark) 
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5. 



8 }5o43&Sx5"e>eF*?Ce> 
6 sfcofceo W25b^)^S) sS&sfcatf* "SotTS 1>3 

- r - 

7. 



55b8cJ5bo 







31.7 . &K\ &r*3$ ^r^^^^w (Fire extinguishers) 



. Sjft 




(Soda Acid) 



(Sulphuric Acid) X>o252)& 3$xo&>&>. 



(plunger) c*5o<S ^rs> -asStf &," ^b^ (knob) dSoi^os5b. <3jos> 

lloo TP 



"S^C" ^^" ^^c^ 

5&>?& ^S ^ 



31.8 oXy<>3- ^#\ex)-235j-*3>3ex, (Short questions and answers) 

4*MHHH>M^VPViV' ^ ^<*W*rtttW^lVWMgHMMlMBVBM^HPWV*^VI4MMMMNVHW^^HMIB*M*WWHHM>WBMMlP^ 

1. HDW do you put-off the firing clothes of a person? 

>"2 <ST8 o-S SS5 oe) ^?6oe>So 

a CC tJ o a 



2. What is the name of the gas that puts off fire? 



TEST QUESTIONS AND HINTS (Chapter -31) 

1. i'a) Give reasons of fire break-outs in an industry?How to avoid 
them? (b) Explain the method of extinguishing fire? (July, 1972) 

2. Explain the principle of a fire extinguisher, and its use ? 
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4. 



(alignment) 



(perfectly horizontal to the base) 






gj flu- 



3 



*** 



(levelling) 



CO 



:- 1. 



2. 



SS 1 3. 
(parallelism) 5. 



32.3 




X5o 



tenance):*- 1- 



(grouting) 



CO 






(straightness) 

(flatness) 4. 

(eccentricity) 



(Maintenance of machines) 



(Advantages of machine main- 



>&. 2.. 



3. 



. 6. 
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5. 






ex> 

(wheel puller) sSoiS 



7. 



fa 






(ii) 

(dismantling) 



63 



(iii) 






(iv) 









8 







"Soo^oo 









(mill-wright mechanic) 




e 
KsSbSoO 



^5* 



(originality) 



HSb^o-Q sJcr^sS'3rSb. 



CO 











cvO J $0 cO " Q cv oiOO 
(LIFTING APPLIANCES) 

33.1 &-d&tfx> (Introduction) 

ci6) oS ^5~&5i?& oie$DfeJ Siioj^r'JVovSb 

CT" 



\***f ^^^^ \ __^ ,^^* \ 

2^ ^^eo^w 3"\ i&r,VB r *" 4) ^S" zTs 5) Jrl?"^!" a^s 6) 

/ro/ v - tj ^ /a rr> /a v- / 

(Jib-crane) 



33.2 



8?>c/S" ^^^"2 rfaS>2x3 |^^r*^o^ ^ JjO y^>o (power) 

(weight or load) <M>;OC& 



,,..,, . v 
(Mechanical advantage) = 



M.A.=W/P 

esoB efJ^g' 

*3 tfSoD - srO c5S>oSer>^^ex) (Pulleys) 







(sling) 

8 ^sS^dsfc S 



W/P=2 



jrefo \j5cr-&& 
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^i 



CO 



** * 






2D 
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33.7 




(Weston-biock) 

x 

(Hydraulic Press) 









press) 













33.8 

Lifting Jack) 




(Hydraulic 



eo 



s: 9 (Bramah 



eo 



(gland) 2. 



(sS.sSo.229) 

<" (Leather seal cup) 3. 
(Nonreturn valve) 4. &&QA" 
(Filling Plug) 5. ^owg" 8ao~ B cs&5". 6, s$c 
(plunger) 7. 3$3*3off fes55" 8. 

(Lowering valve) 11. TT-RSS sascSb Bl3o^'5" 12. 

C^ 




Fig. 229 




34- 

(PROTECTION OF METAL FINISHED SURF ACES 

311 2S-u5<35oS& (Introduction) 



ETC IT* 



<Xrsf'Gao : 35GS 



rp 



eo 



34,2 






4s 



3o/T (Phosphate coating) 






CJ 






84.3 



(Galvanising) 



430 






(flux) 









^of 



34,4 









s!rs$'S 

(Blapk oxide coating) 






300c 






140c 



10 " 15 









34.& 



, (J^Soctfao 



c&So^. 
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jftr" (8 i-je> er*;g)?Ce> t|a (voltage), 

100 - 200 kofccsibtf Sexier* 5r3o~ d&>os$"3;&). 3. Xx>;5cr>ao 60c 



" : 
/ 

^d~ 



2. i^^TT' (#6^3$5&a-7r) 




55b8dS 



34.6 tfoX^sS^ ^S^ex-05rwex) (Short questions and answers) 



1. How grease and oil can be removed from a part ? 

23*- "^^5" eo" 



si)8c>Ssi A^e) o5os5 

2. What is meant by pickling? 

^P^ex). Ij^Srj, s5b8c^ 
o/T' eoCfce6. 

* 

3. Fill up the blanks in the following : 

(a) Rust is removed from steel by a 50% solution of .... acid 

in cold water. 

(b) Scale from heat treatment etc. is removed by pickling the 
parts in a 10% solution of hot .... acid. 

(c) Sand from castings is removed by pickling the parts in a 
solution of 6-8% .... acid. 

(d) The oxide and scale formed on brass and copper metal 
parts is removed by pickling the parts in hot .... acid. 

(e) In a mixture of .... acid and .... acid the finished steel 
parts are dipped to get bright surfaces. 

:- (a) Muriatic or Hydrochloric (b) Sulphuric (c) Hydroflouric 

(d) Sulphuric (e) Sulphuric. Nitric. 



4. What are the common materials on which black oxide coating 
is applied? What is its protecting degree ? 




TEST QUESTIONS AND HINTS (Chapter - 34) 
1 . Describe briefly how chromium plating on steel parts is made? 

2. Explain the process of Galvanising ? 

3. Write short notes on the following : 

(a) Pickling (b) Black oxide coating (c) Phosphate coating, 

4. What do you understand by 'Corrosion' ? 
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ttaos&CS. s&>^g3-7r 60% < 5^sS5', 2Q/ 
20 ofXe) #*& ^rSoaSssfc sfco-O e5ffsS 



60()c 



2, $f\ (Flux):- 



ro 



63 O O r-> 



(i) iss^gecj^ar &&ff (Muriatic AcidJ.^-&l 



on 



sjS 



(iii) tJftS" ^ (Resin flux),- 

(colophony) 



63 PJ O 



35*3 ^^eo/^" ^$^^x, ex (Equipment of soldering) 



(Solderinglrons) 2. 



4. 

6 



s&ectibo 
(1) 



(ii) or ^J (Zinc chloride):- &s for 
(killed acid) woc5bD. i PK-^ ^of s&Sisfe 5 

^ 



. 

(iv) ^ (Stearine).- s^a L^^S, "^sSsSwesSotf ssss. s?a 






2/u ^ -*~ ?} ~ r (j ^ gy- 







35.4 ^oSo/T ^cxS: S)^^5^ (Method of soldering) 

a 
(\\ ^ofeoeT ^^ej^b fttfsSx) Sdiofeo (preparation for soldering) 

V 1 / ej o 



(i) 



e^ 



2. 

S&o-Qrfff 4 W-^ ^^^ ^ ^^ ^^ 3 ' 




. 4 
5 



. 6. 



35.5 ao^" ^dSi S^sirfM (Method of Brazing) 



a 



3. 



. 2 

(Borax) & z? 



4. 



" *e>5" -S^oS* wg)Sr- w^o -SoasA 

a ^ 



. 6 S?Jo^re$ ^&7TcJbboo^D ><a^ (Alum) 
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PS / " O 



5. Name the most general substance used as flux in Brazing ? 



6. What is the composition of a tin-smith's solder for hand sol- 
dering of general nature ? 



:- 45% Tin, 52.5% Lead. 2.5% ko^s'oofc csfc^-S^ 180-210 C 



7. Mention the main purpose of flux in soldering or brazing ? 

- 1 w&>& gcSfc-S^^k), SofcoeT^ ^^o^" "ScCboa TP 8ft 

2- zr-OMciT i 5" t?^R&. 3. 



TEST QUESTIONS AND HINTS (Chapter - 35) 

1. (a) Differentiate between soft soldering and hard soldering? 
What is flux and why it is used, (b) What are the essentials in sol- 
dering ? How do you proceed with the soldering of an over lap joint 
on templates? (July, 1971) 

2. (a) What is the difference between Soldering and Brazing? 

(b) Why and where flux is used? (July, 73) 

3. How do you prepare the job for Soldering? Describe 'the 
method of soldering. State the difference between soldering and 
brazing? (July, 76) 

4i What are the advantages and disadvantages of soldering and 
Brazing? (Jal y> 79^ 

Hint:- Advantages of Soldering :- l.sfoo-aio'te ar-ox>oeo;& 

. 2 e9g <&js ws$tfte3e& 3 



4. s}5> ^ijsa. 
Disadvantages 



CO 



. 3. 



Advantages of Brazing 

2. 

3. 

5 






, 






5. (i) Why is copper suitable for soldering Iron bit ? 
(ii) Differentiate between a solder and spelter ? 

oOo (Sup. AITT, Oct., 73) 
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(Slot) oStfgo 
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$v$s$x>&* 0,1 



10 






2? 230 0^0(^0 sSejft cJ5ooo(^o 








'\ 






Fig. 232 
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ife rfo. 


p'o3i&> airier 1 _c 
gj e o-^ - I -^gs ^ Q 

ao.S>r.e) r*e;Q 1 
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^^ ( $ LO "^r 

Co.* CND v *~" 
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8.230 


16 


1.626 


1 


7.620 


18 


1.219 


2 


7.010 


20 


0.914 


4 


5.893 


22 


0.7U 


6 


4.877 


24 


0.559 


8 


4.064 


26 


0.457 


10 


3.251 


28 


0;3759 


12 


2.642 


30 


0.3150 


14 


2.032 


32 

** 


0.2743 



36.3 



1. 



(Common tools used for sheet metal work) 

(Compass):- sS^ew =cro$"&yo AdSbofeo 

(Trammel);- 



o 




302 






235s5 



(i) &r 



(Beak h r n stake) 






Z3-K)(SUpport)7r> 



,ir (Pan) 



(Tin man's horse) 



A, B 




Fig. 235 



eo 






5 *8 3 l}aojr (Creasing), 9 ^ 
(Halfmoon), ^ 



(Hatchet) 



36.4 



) 



(Operations) 



5. 



7. Sofi" 8. 



*S&-Jo 



36,5 



i 



(lay-out) 



(Geometry) 




ro 
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(edge) 



Fig. 239 



hem) (tf.tfo.2 
2 oo5" "^i* ( rfo.239-)) s5b8^5bo 3 

V % / 

(wired edge) (S.*o.239-&) 2.5" 



"3 5" o^^ 

a ( 



36.7 



ar-oooo^.x) (Seam joints) 



CO 



l. ^o" &S5 (Lap seam),*- 



(folded) 



-Oo5i5 



240-1) 



(allowance) 

2. ij6-*oT E^3 (Grooved 






3 "S' 4 






3. SoWT S>55 (Single seam):- 







Fig. 240 



(JB 



CH 



sS.^o 240-4), 

A " 

"^0x5^ IE (Dove tail seam):- &" 

anowo^T 



a,s 

. 240-5* 



20 



20 



(slits) TV g' 



CO 



CO 



37. 

( BLACK SMITHY WORK ) 

37.1 SBrfdfcsfca (Introduction) 







(Forging) 






37.2 










hearth forge) 









tr Serfs S. 



off 5 (Forging) 



(Black-smithy) 



(5r4) 





(Forge and its construction);- 

eo 1. ^"^^ ^J" ^J (open 

** $* (closed hearth forge). 






(Tyere) 



C- 





(Heel or body) *** 5 



e, **2 (Bardie) 




(Swage 




. 243 
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(iv) 

tools):- 



eodf 






(Finishing and shaping 



(Flatters) 

v 



(Set hammers) 



c>ioo& 



3. 



CO 



(Fullers):- 



246-J,Kj 






(Spreaders):- 



(Swages):- 



246-F 



o 



6. 



f5", cr|) 



(v) 

x 



\ 



(Cutting tools):- 



1, 



(Chisels):- 









(Hardie): 







OJ 
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(v) ito 




248-C sS* 

Gj 

(Swaging):- 



e^ 



^80^ 






(vi) 

v ' 



(Fullering):- 



S5b8d3 



24V1SS 



or (B) 






(vii) 2 



(Bending):- 




"So^ofiT 



Fig. 249 



S* 



(viii) tfofoo^" (Twisting) 






(ix) 

' 



Go 



(Forge welding):- 



Is* 

60 



1275-l400c 



"W 



jyj 



37.5 



eo 



25 



. 



- 1. 



6. 



2. 



4. 1ro 
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4. What is the material of which anvils are made? How the sizes 
of anvil are specified by I.S.L system ? 

:- as sko &5- 

~ o_ O 63 

&z^>Srtfe3o C 10 kg: I.S. : 510 Anvil' 




Iff 



5. What is the function of a Swage Block ? 
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TEST QUESTIONS AND HINTS (Chapter - 37) 
1. Differentiate between a cold and a hot chisel of a blacksmith? 



Hint :- 
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2. Describe briefly the construction and working of simple black- 
smith's stationary forge? 

3. Draw a neat sketch of anvil and state the various parts of it? 

4. Describe briefly how the following operations are performed 
by forging ? 

(a) Drawing out (b) Up-setting (c) fullering (d) Swaging. 
5* Describe the various steps of forging a flat chisel ? 

6, What are various types of holding tools used in forging? 
State their specific uses ? 

7. What are the various types of finishing tools used inforging? 

State their specific uses ? 
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(Feeding mechanisms):- 
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Fig. 254 
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(Thread cutting mechaniSTi);- 
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Fig. 257 
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(Lathe chucks):*- 
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Fig 258 
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(independent chucks) 
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Fig. 259 
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S'dSo^T <bcr*ex>\ (Lathe cutting tools) 
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Fig. 264 
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4wr-r (Facing tool);- 
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txnc (Parting tool):- (*Uo.264-C) 
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(Screw cutting 
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(Centering):- 
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(ii) 



(Chucking);- 
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fc>&\ o^" (Plain turning):- 
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(End surfaces), 
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(Taper attachment method): 
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Fig. 2TO 
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Fig. 271 
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(Calculation of change geaes for threads) 

s&tfoo g^dSbotoSo sfcoosSb 'oDosScS s$b8cJ5bo 



" dT |jfcr>k_a 

-, - driver teeth T.P.I. on lead screw 

2 so A S3fc> 00 eooo^^ --. . ' = rr%>^ T ------- 

^ driven teeth T-P.I. on work 



38.9 XJoTOsS-" ^^\ e - sr>ax><ix> (Short questions and answers) 





1. What mechanism controls the reversal of a feed shaft? 



CO 



2. Calculate the cutting speed of 35 mm. piece of steel revolving 
at 480 r.p.m. ? 

:- "SST er* sSo&j^ ?So?6 S^efosa sxrto^ -^5" 

=-r- X '^* == 5/3 meter/minute. 



3. Calculate the set over for tail stock for a work piece 225 mm. 
long having a taper for 150 mm. of its length. The diameters at the 
large and small ends are 55 mm. and 45 mm. respectively? 

Full length 

ss; - , ': 

Taper length 



- _, ^7 5 mra 

""150 """ 2 ^ 



4. Find the change gears to cut 1.5 ram. Pitch thread when the 
lead screw pitch is 6 mra. The range of gears is of 5 teeth? 



t)ek> 

J5 __ 5 X 3 SXj.0 __ 50^ 3 X 10 

10X'6" - '10X6 - "10X 10"" 100 ^" 



SO, 50 5^g> 60, 100 

TEST QUESTIONS AND HINTS (Chaptei-38) 

1. (a) How do you designate the size of a lathe ? 

(b) Name the different types of operations carried out on a 
centre lathe and describe them briefly. (July, 71) 

2. What are the main parts of a centre lathe. Describe the 
different operations done an a centre lathe. (July, 75) 

3. Differentiate between dead centre and live centre of a lathe? 

4. Differentiate between capstan lathe and turret lathe? (July, 77) 
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5. Fill in the blanks : 

(a) The most important element in Plain steel from the stand 
point of heat treatment is ------ 

(b) The cutting speed of the drill bit 77 mm. dia. running 120 
R.P.M. is ----- meter per minute. 

(c) The distance travelled by a nut on a bolt in one complete 
rotation is known as ------ . 

(d) The process of producing screw threw without removing 
metal is known as - -- > --- Process. 

(e) Copper alloyed with zinc forms ------- 

(f) The process of hardening the outer surface of a low Carbon 
steel component leaving the interior soft is ------ . 

(g) While taking out bearing from shaft journal a ------ 

must be used. o 

(h) Broken stud is removed by ------ . 

6. (a) Define the terms Limit, Tolerance. Allowance. 

(b) What are the common types of Fits in Engineering? Men 
tion with examples. 

7* (a) What is Preventive Maintenance ? Explain. 

(b) What is the difference between Lubricant & Coolant ? State 
their specific uses. 

8. Write short notes on : 

(a) Radius gauge, (b) Feeler gauge, (c) Screw Pitch gauge, 
(d) Slip gauges, (e) Limit gauges: 
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